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1.0 INTRODUCTION

Towill is under contract to provide assistance and land surveying support at the direction
of ERG for investigations at the Redwood City Cargill Saltworks Plant (the Site). This involves
the determination of Mean High Water (MHW) level elevations at several epochs and the trace
of the horizontal locations of the MHW lines on the ground. The work authorized at this time
includes Task A, and Preparation for Task B:

Task A. Map Mean High Water (MHW) at the Site for 2015.

1. Review and provide professional opinion of benchmark methods used in MHW memo.

2. Determine tidal datums for NTDE83-01.

3. Obtain and review existing Lidar data.

4. Complete field surveys to geodetic and tidal benchmarks and ground Quality Control
(QC) LiDAR data.

5. Calculate the landward boundaries (elevations) of MHW at the site for 2015, drape onto
current LIDAR data set, and prepare basic CADD/GIS deliverables.

6. Provide report with control network, tidal datum statements, LiDAR data review, and
LiDAR data QC procedures.

Task B. Obtain and convert tidal datums to pre-1900, 1940, and 1972.

1. Determine all tidal datums at listed dates except current epoch.

2. Convert all tidal datums to NAVD88/NGVD29.

3. Research and determine ground subsidence and sea level rise corrections

4. Calculate the MHW Line at the pre-1900, 1940, and 1972 dates and drape onto current
LiDAR data set in GIS. In some cases, in particular prior to 1900, the available MHW
data are unknown at this time.

5. Add information from Task B into report (generated in Task A).

The work tasks involve office research to gather documents and records about the site,
analysis and interpretation of those documents, and land surveying work in the field to measure
survey control monuments and ground features. Future tasks may involve measurement of utility
structures and other features at the site. This Quality Assurance Project Plan (QAPP) addresses
primary field data collection (i.e. field survey work) only.

Following completion of this work, a project report will be prepared to document the
research performed, including a catalog of relevant documents. The report will discuss the results
of Towill’s analysis, survey benchmark descriptions and values, survey results, any conversions
or corrections developed or applied and any unusual findings. The report will specifically include
exhibits to document the survey control network, tidal datum statements, conversions, and a
“stick” diagram to illustrate vertical datum conversions, results of LiDAR data review and QC.

1-1
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2.0 PROJECT MANAGEMENT ELEMENTS

This section addresses project management, including project objectives, roles and
responsibilities, and project goals. In addition, this section discusses the mechanisms that ERG
and Towill (hereafter referred to as “the team’) will use to ensure that all participants understand
the goals and the approach used in the primary data collection activities at the Site.

Per Requirements for Quality Assurance Project Plans QA/R-5. (1), the EPA identified
nine elements for discussion. The team provided element A1, Title and Approval Sheet, and
Element A2, Table of Contents earlier in this document. Table 2-1 presents the remaining
elements and corresponding document sections.

Table 2-1. Crosswalk Between Document Sections and EPA Quality Assurance
Project Plan Elements

Quality Assurance Project Plan Element Document Section
Al and A2 Title and Approval Sheet Title Page and Approval Sheet
A3 through A9 Project Management Elements, Distribution List, 2.0

Project Organization, Problem
Definition/Background, Project/Task Description,
Quality Objectives and Criteria, Special
Training/Certification, Documents and Records

B1 through B10 | Sampling Process Design (Not applicable to this 3.0
project); Sampling Methods (Not applicable to this
project); Sample Handling and Custody (Not
applicable to this project); Analytical Methods (Not
applicable to this project); Quality Control;
Instrument/Equipment Testing, Inspection,
Maintenance, and Calibration; Inspection/Acceptance
of Supplies and Consumables, Non-Direct
Measurements; Data Management

ClandC2 Assessments and Response to Actions, Reports to 4.0
Management
D1 through D3 Data Review, Verification, and Validation; 5.0

Verification and Validation Methods; Reconciliation
with User Requirements
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QAPP for the Cargill RC Primary Data Collection Activities

2.1 Element A.3: Distribution List

Table 2-2 presents the distribution list for this Quality Assurance Project Plan (QAPP).
The ERG Work Assignment Manager or her designee will be responsible for distributing the
QAPP and any revisions to everyone in Table 2-2.

Table 2-2. QAPP Distribution List

Name Organization Role
Kelly Brantner US EPA/OCE OCE Work Assignment Manager
Sounjay Gairola US EPA/OCE OCE QA Manager
Joe Watson ERG ERG Project QA Manager
Paul Buellesbach [ERG ERG Program Manager
Lori Weiss ERG Senior Technical Reviewer
Jessica Gray ERG ERG Work Assignment Manager
Sarah Yates ERG ERG Alt. Work Assignment Manager
Randy Smith Towill ERG Subcontractor
Trevor Greening Towill? ERG Subcontractor

1. Subcontractor to ERG.

2.2 Element A.4: Project Organization

Figure 2-1 depicts the project organization for ERG and Towill to conduct the Cargill
Redwood City primary data collection activities. Jessica Gray, a Chemical Engineer, will serve
as ERG’s Work Assignment Manager (WAM). She, or her designee, will be responsible for all
management and administrative aspects of the work performed and for ensuring that the quality
of work, schedule, and budget meet the requirements of EPA/OCE. She, or her designee, will
provide technical direction to ERG and Towill staff and will be responsible for the daily
activities on the project. Ms. Gray, or her designee, will be the principal contact for EPA on
project issues and schedule. Ms. Gray, or her designee, will maintain all deliverables and the
finalized QAPP. She, or her designee, will also keep the ERG Project QA Manager and the
Program Manager advised of any quality problems that arise.

Joe Watson, Project QA Manager, will ensure the requirements of the QAPP are
adequately implemented and documented. He is independent from the day-to-day activities on
the project. Ms. Jessica Gray, or her designee, will provide technical review, including reviewing
this QAPP and any intermediate and final reports.

Russ Mello, Towill Party Chief, will lead and direct Towill’s team while in the field. He
will make decisions in the field that support the goals of the project and will ensure his team

follows the quality control requirements of this QAPP and the health and safety guidelines in the
Health and Safety Plan (HASP).
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Figure 2-1. ERG and Towill Project Level QA Organization for the Cargill Redwood City
Primary Data Collection Activities

2.3 Element A.5: Problem Definition/Background

For this activity, Towill will seek to determine the elevation of MHW at the project site,
which they will then use to determine the horizontal position of that elevation contour for several
dates in history. The dates are 2015, 1972, 1940 and pre-1900.

To perform this work, Towill will research records of corresponding tidal datums and the
associated survey benchmarks at the nearest NOAA tide station, Redwood City 9414523, which
is adjacent to the site, as shown in Figure 2-2. This is an active primary tide station with an
ongoing tide measurement campaign that features an automated water level recording device.
Tides are the result of interacting gravitational forces between the earth, sun and moon and
planets in a cycle that repeats approximately every 18.6 years, known as a Metonic cycle.
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Approximately every 19 years NOAA reduces these water level observations to the familiar tidal
datums and publishes a new tidal datum epoch?, referred to as the “National Tidal Datum Epoch”
or NTDE. NOAA has published the following epochs; NTDE 1924-1942; NTDE 1941- 1959;
NTDE 1960-1978, and the current published epoch, NTDE 1983-20012. At this time, Towill is
not sure as to what information is available for the determination of MHW prior to 1924, and
needs to investigate further to determine MHW locations pre-1900. Towill will need to confirm
that information for the first epoch (NTDE 1924-1942) is available for the Redwood City tide
station.

Water level observations are simply height differences based on a local vertical datum
called the “Station Datum” (STND). The STND is an arbitrary datum created by assigning a
random elevation to a single survey benchmark at the site. For an active primary tide station,
such as Redwood City, a minimum of ten permanent survey benchmarks are usually set, and
elevations measured at each of them, based on the random value assigned to the first benchmark.
These ten survey control points “monument” the datum and are referred to as “tidal
benchmarks”. They are set at each primary NOAA tide station (five points are set at secondary
and tertiary stations). The tidal benchmarks are the common reference between NTDEs at the
site, and between tidal datums and geodetic datums.

Even though Federal agencies such as NOAA are obliged to follow strict quality control
guidelines, Towill has, in the past, discovered errors in their online and archived data holdings.
Towill has encountered typographical errors such as the transposition of numbers in a published
benchmark elevation, record keeping errors such as the misidentification of survey marks, and
mistakes in numerical, textual and metadata retrieved for us from historical archives. Physical
factors such the subsidence of a benchmark may also induce errors. To detect and avoid such
errors Towill follows field and office procedures which primarily involve redundant
measurements and independent checks often supplemented by rigorous least squares adjustments
and statistical analyses. Towill has experienced issues in the past with inconsistent tidal
benchmark STND values, and it is important to perform a quality check to confirm these values.
The issues may be the result of poor record keeping (e.g., the wrong elevation recorded for a
benchmark), or local disturbance of the tidal benchmarks (e.g., the points have moved owing to
ground subsidence, are disturbed or destroyed by construction, etc.), and occasionally a STND
will change between epochs. In order to establish STND at the site, Towill must recover a
minimum of three tidal benchmark monuments with published values (potentially for each
epoch). Towill will measure their height differences and confirm they correspond to the record
values. Towill will also perform manual water level observations near the tide gauge and confirm
the measurements match the values recorded by NOAA. By following these basic steps, Towill
should be able to confirm proper re-establishment of STND and its relationship to the tidal
datums at the site.

! Epoch refers to a date for which the values of a datum adjustment are “fixed” in time. In terms of tides, epoch
refers to a specific published survey datum (or set of tidal datums) based on data collected during a specific time
interval related to the epoch and spanning all known tidal periodicities.

2 Note that the NTDEs are not necessarily continuous and the earliest NTDE datum is 1924-1942,
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In the very unlikely circumstance that all of the tidal benchmarks have been destroyed, Towill
will consult with NOAA to gain access to the actual water level sensor, from which Towill can
directly measure the station datum.

Towill will also obtain and review existing airborne LIDAR Digital Elevation Model data
for accuracy. Towill will perform field surveys to discover relationships between the various tide
elevations (i.e., MHW) and the LIiDAR data. Additional field survey work will include ties to
establish geodetic horizontal and vertical datums at the site to allow conversions between the
various horizontal and vertical datum references. All data will be referenced to and presented on
modern geodetic datums of NAD83 (2011), epoch 2010.0 and NAVD88, using the most recent
hybrid geoidal model, currently ‘GEOID12B’.
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Figure 2-2. Location of Tide Station No. 9414523, Redwood City Relative to the Site (light
blue outline)
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2.4 Element A.6: Project/Task Description

Task A is to recover MHW at the site for 2015 and map this elevation onto the NOAA
LiDAR data set. Towill’s fieldwork for this task will consist of obtaining NTDE 83-01 tidal
datum heights and survey benchmark information, recovering those benchmarks in the field, and
measuring their elevations. Towill will also recover and survey several geodetic survey datums at
the same time, NAVD88, NAD83, and NGVD29. Towill will be performing fieldwork to
provide Quality Assurance checks for the LIDAR data obtained from USGS.

Task B is to map MHW for certain dates using previous NTDE.
Table 2-3 outlines the project schedule for this work.

Table 2-3. Project Schedule

Activity Proposed Due Dates
Participate in Kick-Off Call with EPA, ERG, and PG November 20, 2015
Prepare Work Plan January 6, 2016
Prepare QAPP and HASP January 6, 2016
Determine tidal datums for NTDE 83-01 January 8, 2016
Obtain and review existing Lidar data January 15, 2016
Prepare Fieldwork Plan January 18, 2016
Complete field survey work February 12, 2016
Calculate MHW elevations at site, drape onto current Lidar data, and prepare March 11, 2016
figures/maps/deliverables summarizing information
Prepare draft project report TBD
Complete additional technical follow-up, as directed, based on results of TBD
field activities
Prepare final project report TBD

25 Element A.7: Quality Objectives and Criteria

This section discusses how the team determines that information collected for this project
is “fit for use.”

Information Collection and Analysis. Field survey work will measure specific items such
as survey benchmarks and ground features. The benchmarks will be measured using Federal
Geodetic Control Committee (FGCC) “First Order” equivalent GPS survey techniques, which
will provide accuracies in the range of 1 to 2 cm for each measurement. The ground survey data
will be measured using Real Time Kinematic (RTK) GPS using NOAA RTK survey guidelines
and will attain a relative accuracy of 2 to 5 cm (95% confidence) in the work area.
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For benchmark (control network) surveys, a preliminary adjustment will be provided to
show “raw” minimally constrained measurement closures and residuals, as well as a final
adjustment which will hold constrained all relevant benchmark values and provide closure and
measurement residuals. Towill employs sophisticated least squares adjustment software. There
are two essential inputs, a deterministic model that maps the measurements into the parameter?
space and a stochastic model containing a priori estimates of the measurement accuracies. Once
the adjustment is performed, various a posteriori statistical indicators are examined to assess the
results. These include a Chi-squared test of the estimated variance factor, and the evaluation of
the standardized residuals in terms of the critical value of (say) the Tau-statistic. These are
usually conducted at 95% confidence and provide insight into the validity of the deterministic
model, the overall validity of the stochastic model. The reason for failures of various statistical
tests need to be traced to an understandable cause such as a measurement outlier, or a deficiency
in the deterministic model. Residuals are expected to be bias free and should have a
Gaussian/Normal Distribution. Towill is adept in this area of expertise.

Information Collection Summary Quality Objectives. The team will use the information
and data collected during the Cargill Redwood City primary data collection activities to support
any future enforcement actions or litigation. Towill will prepare a summary of results. Quality
criteria for Towill’s summary of results include completeness, accuracy, precision,
representativeness, comparability, and method sensitivity. In addition, Towill’s summary of
results address bias.

e Completeness. Towill will verify that the summary of results is complete by ensuring
correct data entry and a sufficient number of measurements to provide redundancy, or, if
measuring a flat surface, a reasonable certainty that they are consistent and represent the
surface elevation and configuration.

e Accuracy. Towill will proof read all (100 percent) entered data, to ensure accurate data
entry, compare redundant data values to verify they are within a reasonable tolerance of
each other (e.g., typically 1 to 2 cm or 5 cm, depending on the measurement method).
Towill will evaluate survey network adjustments to determine whether the adjustment has
acceptable measurement residuals. High residuals may indicate a problem with a specific
record or measured value. It may be necessary to discard the record value or to re-
measure the value. Distance accuracy statements are based on a 95% confidence level. In
summary, Towill will check for blunders such as data entry errors, biases or systematic
errors, and random errors to assess the overall measurement accuracy. This is standard
operational procedure.

e Precision. Towill will take redundant measurements to ensure measurements are precise.
Measurements should be within 0.03 and 0.10 feet of each other. Towill will take the
mean of the two measured values. If the values are not within the range, Towill will re-
measure the values.

3 Parameters are typically computed values such as coordinates and elevations.
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e Bias. Towill will detect bias between existing Lidar data and field measurements. Towill
will determine if there is a consistent shift in the data; if there is, Towill will remove the
bias. If necessary, Towill will return to the field to collect adequate data to remove bias.

e Representativeness. Measurement elevations will be tied to a specific location, and
therefore, will be representative of that location.

e Comparability. Measured data from the field will be compared to existing benchmark
values to establish horizontal and vertical datums (e.g., NAVD-88).

e Method Sensitivity. Measurements are adequate if they are within 0.1 feet of each other.

2.6 Element A.8: Special Training/Certification

For primary data collection activities at the site, Towill staff will perform the majority of
work in public areas adjacent to the site, and will need limited access to the site, if any. For
LiDAR QC data collection, Towill prefers to have access to the site to collect data for an
estimated one to three days. Towill prepared a Job Hazard Analysis (JHA) and HASP for work at
the site (see Appendix A). Prior to beginning primary data collection activities, the survey crew
will review the JHA and HASP. The crew persons will initial the JHA, and turn in to Towill’s
Health and Safety Coordinator. Towill’s Health and Safety Coordinator maintains the health and
safety training records and inspector training records are available in Towill’s SharePoint
system. The Towill project lead will ensure that all team members have received the necessary
training and training certificates prior to participating in any field activities.

All primary surveying activities envisioned by Towill will involve standard equipment and
everyday procedures. No special technical training will be required.

2.7 Element A.9: Documents and Records

Towill will use field equipment that contains a computer with reliable memory to store
field measurements electronically. Towill will also take hand measurements in a GPS Session
Log to document the field measurements. Towill will document photographs taken in the field in
loose-leaf field notebooks with a photograph number and description. Every night, Towill will
download the electronic data from the field equipment and photographs to their corporate server.
They will also scan copies of their field notebooks. Towill will upload all of the data to their
corporate server, which is backed up daily.

ERG and Towill have developed and instituted document control mechanisms for the review,
revision, and distribution of QAPPs. Each QAPP has a signed approval form, title page, table of
contents, and EPA-approved document control format that appears in the upper left-hand corner
of each page. Table 2-2 presents the distribution list for this QAPP. The EPA QA manager will
maintain a copy of the approved QAPP. The ERG WAM will circulate any revision to the QAPP
to everyone on the distribution list during the course of the project and shall maintain the
finalized QAPP.
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Towill will prepare a final report to document the survey investigation results, including
references to published information and records, data analysis, comparisons and conversions, and
a discussion of the findings, including unusual results.

The project report will include:

e Published Reference Survey Benchmark Datasheets
Published NTDE Tidal Datum Information
Listing of Tidal Benchmark Information
Graphics Depicting Survey Control Network
Field Survey Notes and Sketches
Monument Recovery / Record Sheets
Preliminary Minimally Constrained Adjustment
Final Fully Constrained Adjustment
Final Survey Control Listing
NTDE Stick Diagram for Datum Conversions
Discussion of LIDAR QC Efforts
Listing of LIDAR QC Comparison Results
Graphics Showing MHW Contour on LiDAR Data

The team will submit a draft project report for review and comment. Following review,
Towill will address any comments and deliver the final project report, which will be stamped and
signed by a California Licensed Land Surveyor.

Section 3.5 of this plan provides further discussion of the management of project-related
information.
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3.0 DATA GENERATION AND ACQUISITION

This section discusses how Towill will employ and document appropriate primary data
collection methods for the Cargill Redwood City Project. Towill will not collect samples as part
of these primary data collection activities. Therefore, Elements B.1 Sampling Process Design,
B.2 Sampling Methods, B.3 Sample Handling and Custody, and B.4 Analytical Methods do not

apply.

3.1 Element B.5 Quality Control

To ensure that analyses of primary data collected during the Cargill Redwood City
primary data collection activities are of known and documented quality, Towill will, in general:

e Ensure “To Reach” and “Monument Type” descriptions for survey benchmarks recovered
in the field match published descriptions.

¢ In the very unlikely circumstance that all of the tidal benchmarks have been destroyed,
Towill will consult with NOAA to gain access to the actual water level sensor, from
which the station datum can be directly measured.

e Prepare a “fieldwork plan” for planned field activities that describes the monuments to be
occupied, length of observation time, and survey network connections to be established.

e Prepare a GPS session log to document the monument type, “to reach” description, date
and time of survey, survey crew names, start and end times, and equipment type and
serial number.

e Measure GPS antenna heights before and after each session using standard imperial and
metric values. Towill staff will convert antenna height measurements in the field to verify
correctness.

e Perform control “check” measurements at the beginning and end of every instrument
setup, or move of a RTK base station, to verify consistent results. Control “check”
measurements are documented in the data collector and are noted in hardcopy in the Party
Chief’s field book.

e Perform redundant measurements on approximately 5% to 10% of topographic data
points, to confirm consistency of results.

e Duplicate field measured values will be taken. If the duplicate measured values are not
within 0.1 foot of each other, the field team will re-measure the values. Towill will not
calculate any QC statistics in the field.

3.2 Elements B.6 and B.7 Instrument/Equipment Testing, Inspection, Maintenance, and
Calibration

Instruments and equipment that Towill will use during fieldwork include Trimble R8
Model 3 Global Navigation Satellite System (GNSS) dual frequency “survey grade” GPS
receiver systems including ruggedized field data collectors and Trimble Business Center version
3.61 or newer.
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The Towill Field Team Leader, Russ Mello, is responsible for inspecting and calibrating
all field equipment. He will perform this task before mobilizing to the field. Any equipment that
is not functioning correctly will be removed from service. Corrective action will be to find a
suitable replacement with similar capabilities and accuracies.

If equipment should malfunction during field activities, the crew will have backup units
available. Therefore, no spare parts or replacement parts shall be needed. A malfunction would
present itself as an inconsistent “check” measurement, or in a unit simply not turning on. If a unit
were found to malfunction, a backup unit would be used. Towill field staff would document the
unit malfunction and use of a backup unit in their field notebooks.

To ensure that the team knows that these devices will work properly when needed, the
team will:

. Read the users manuals and follow any instructions for calibration and testing
prior to the inspections;

. Be familiar with the use of all field equipment;

. Ensure that batteries are fully recharged before each day’s work;

. Carry extra batteries and photo storage memory units to the site; and

. Confirm factory calibration with equipment inspection prior to use in the field.

3.3 Element B.8 Inspection/Acceptance of Supplies and Consumables

For this project, survey stations will consist primarily of existing “permanent” survey
monuments and ground surface features. Towill will likely set a few “semi-permanent” points,
and will use basic survey consumables, such as survey nails, washers and survey marking paint.
These items are for short-term temporary use. The nails may last for many years, but the paint
will wear naturally within several months of application, depending on the site conditions and
thickness of application.

The Towill team leader is responsible for ensuring all materials meet project
requirements.

34 Element B.9 Non-Direct Measurements

Towill does not envision any non-direct measurements at this time.

35 Element B.10 Data Management

Virtually all of Towill’s survey measurements use GPS data collector units, which have
internal memory that automatically stores electronic data. The party chief will use loose-leaf
field notes or 8.5” x 11 worksheet templates to record supplemental information.

The party chief will document survey benchmark monuments and unusual ground surface
features using a digital camera and a photo catalogue created to reference the photographs.
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Delivery items will consist of electronic “raw” field survey information. Hardcopy field
notes will be scanned to “pdf” files. Towill will also provide copies of the field notebook images
and all other data collected in the field to ERG via email or other electronic file sharing site (e.g.,
SharePoint). ERG will store the data on their network and will back up the data regularly, in
accordance with ERG’s corporate file management procedures.

Towill will manage digital photographs acquired in the field according to the digital
camera guidance provided by EPA (3). A team member will download all photographs from the
digital camera onto a computer at the end of each day. The team leader will download all
photographs to Towill’s Corporate File Server when the team leader returns to the office. Since
Towill does not use custom hardware or software during the sampling events, there are no
required procedures for demonstrating acceptability of hardware or software configurations.
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4.0 ASSESSMENT AND OVERSIGHT ELEMENTS

This section describes the methods the team will use to assess the effectiveness of the
Cargill Redwood City primary data collection activities and the associated QA and QC activities.

41 Element C.1: Assessments and Response Actions

Towill will subject all work products generated during the Cargill Redwood City primary
data collection activities to technical and quality assurance reviews as described below. Towill
will provide a summary of the results in the project report provided to ERG and EPA. Towill will
verify that analytical results meet the data quality goals, and if not, Towill will document the
findings. A senior surveyor proficient in the work subject matter will review and prepare a report
of information related to this assessment of analytical data quality and any necessary corrective
actions to the Towill project lead, and the Towill project lead will be responsible for conveying
this information to the ERG WAM.

Task A will involve recovery of tidal datum benchmarks and other geodetic survey
benchmarks, as described in Section 2.5 above. Towill will prepare a field sketch to document
recovery of each survey benchmark, which will include point name, value, description and a
digital photograph. Towill will compare these items in the office to ensure they correspond to
recorded published values. Towill will compare final measured values to those recorded in a
summary listing.

Towill will reduce field survey data using Trimble Business Center (TBC) to produce
fixed GPS baseline vector solutions. Towill will inspect baseline-processing results for low RMS
and high ratios. Towill will inspect raw loop misclosures* which should be a maximum of
approximately 10ppm to 50ppm (distance ratios of 1:100,000 to 1:20,000) depending on baseline
lengths. Towill will compare redundant baselines for consistency and will include a listing of
these checks in the project report. Towill will also use a commercial least-squares adjustment
software package such as Geolab or StarNet, which are standard in the industry for this type of
measurement adjustment work.

To establish each datum (STND 9414523 NTDE 83-01, NAD83, NAVD88, NGVD29)
Towill will tie several benchmarks on each datum, which have published values for the datum.
The surveyed values at each point should match record values within a reasonable tolerance,
which has a range of 0.03 foot to approximately 0.25 foot, depending on age of the
benchmarks/datum. If the values exceed this tolerance range, it is possible the point has been
disturbed, or there may be an error in recordkeeping and the point values and measurements need

4 Misclosure is the distance between the endpoint of a three dimensional loop to its starting point. In theory, the
distance is zero. However, zero misclosure is never achieved as every measurement contains small random errors.
The misclosure is an accumulation of these small random errors. Typical values are less than 0.25 feet for most
GNSS static loops. Since error accumulation is usually in proportion to the distance covered, it is common practice
to express misclosures in parts per million (ppm) of the distance, but absolute misclosures are also relevant to an
analysis.
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review to determine whether to reject the point. A minimum of two points with reasonably
matched elevations are required to establish a datum (the survey will include at least three or four
points for each datum in case some do not meet tolerance expectations and are rejected). Once
datums are established, ties are made to common benchmarks so that values can be easily
converted. A report will be prepared to document benchmark comparisons and the datum
conversion values.

Note that in a successful datum recovery survey, values may not match by as much as
0.25 foot or more, and still be acceptable depending on the number of points in the set. The
relative accuracy depends on local variables such as original survey accuracy, age of the
benchmark, setting type, local disturbance, ground subsidence, and other factors.

Joe Watson will serve as the Project QA Coordinator for this project. He is independent
from the data generation for this project and the day-to-day activities and has the authority to
issue a stop work order at any point if quality issues warrant such an action. If a stop work were
to occur, Joe Watson, as the Project QA Coordinator, would coordinate with the ERG WAM and
EPA technical lead on appropriate corrective action. The appropriate corrective action may
include adjustments to field procedures or suspension and/or rescheduling of field activities. The
Towill Field Team Leader will document any corrective action in a field notebook and the ERG
Project QA Coordinator and ERG WAM will document the corrective action activities in a
communication to the EPA technical lead. He will use the following tools to assess the
implementation of QA/QC procedures on this project:

. Review of the QAPP (this document) for completeness and applicability; and

. Audit of project files to ensure project staff are using appropriate checklists,
SOPs, and that the email log documents the deliverable review process.

At any time or at the end of the project or work assignment, he or his designee may
inspect the project QA files. Periodically, throughout the course of this project, the QA
Coordinator may assess any subject relevant to quality control of the ERG and/or Towill work
products.

4.2 Element C.2: Reports to Management

As requested, Towill will prepare QA reports for the ERG WAM. The reports will
describe QA efforts conducted during the project, in relationship to the requirements of this
QAPP. Any quality deficiencies detected by technical reviewers or the ERG Project QA
Manager will be communicated, in writing, to the Towill project lead. The Towill project lead is
responsible for ensuring that appropriate corrective actions are taken and that these actions are
reported to the ERG Project QA Coordinator, ERG WAM, EPA WAM, and/or EPA QA
Manager.

4-2

This is a Privileged and Confidential document prepared at the direction of EPA counsel for internal illustration or
discussion purposes only. This is a draft document based on preliminary information and is subject to change.





Section No. 5
January 21, 2016 QAPP for the Cargill RC Primary Data Collection Activities
Revision 0

5.0 DATA VERIFICATION/VALIDATION AND USABILITY ELEMENTS

This section describes the data validation and usability elements the team will use to
assess the usability of information collected during the Cargill Redwood City primary data
collection activities.

51 Element D.1: Data Review

Data review is an in-house data examination, performed to ensure that data have been
calculated, recorded and transmitted correctly; for example, by checking for transcription and
calculation errors. Towill will perform a 100 percent check (proof read) for all data transcribed
from existing spreadsheets, field notes, record documents, and other documents used in the
project. The Towill project lead is responsible for review of the data.

5.2 Element D.2: Data Verification and Validation

Data verification is the confirmation by examination and review of objective evidence
that the data are complete, correct, consistent, and in compliance with technical requirements,
established standards, and contractual requirements. Primary data collection surveys are
performed using Federal Geodetic Data Committee (FGDC) Geospatial Positioning Accuracy
Standards (GPAS), which contain guidelines for instrumentation, procedures and survey network
construction. The guidelines provide a benchmark to verify Towill’s fieldwork against and to
verify that the data collected are of acceptable quality. Data quality criteria are discussed in
Section 2.5.

Data validation is a sample-specific process that extends the evaluation of data beyond
method, procedural, or contractual compliance (i.e. data verification) to determine the analytical
quality of a specific data set®. Towill will review field data using engineering judgment to verify
that the data appear reasonable based on knowledge of acceptable measurement accuracy
tolerances for the equipment and field conditions. Validation of measured values is also provided
by a comparison of final adjusted measurements to published survey benchmark values, which
should fall within a tolerance of from 0.03 foot to 0.25 foot if the benchmark has not been
disturbed nor subjected to ground subsidence. Depending on the work item, quality control
decisions may be made in the field (e.g., by the Party Chief) or in the office with oversight by
Towill’s Team Lead.

Adjunct information collected at the time of field measurements are documented on the
GPS Session Log. Height of instrument (HI) measurements, in both English and metric units, are
part of the information collected on this log. The English units are converted to metric units and
compared to verify the HI measurements. See Appendix B for a copy of the GPS Session Log.

> EPA QA/G-5: guidance for QAPPs
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5.3 Element D.3: Reconciliation with User Requirements

Towill will evaluate the uncertainty of the validated data by comparing the description of
the survey monuments in the NGS survey benchmark data sheet and the visual observation of the
survey monument seen in the field. If the descriptions do not match, Towill will continue to
search in the field and will locate the survey monument that matches the NGS survey benchmark
data sheet description.

The primary data collected in the field is analyzed and interpreted in the office and
incorporated with existing data before presentation to the end data user. There are no limitations
in using the field measured data for the purpose of validating the Lidar data and developing final
tables/figures.
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1. Scope of Project

Towill, Inc., working under contract to ERG, is providing Land Surveying Services to determine MHW line
at the Cargill Redwood City Salt Plan. Towill has prepared this Project Safety Plan for primary data
acquisition activities (i.e. “field surveying”) at the site to ensure the Health and Safety of our employees
and others.

The work involves recovery and measurement of survey control monuments in the vicinity of the project
site, and measurement of ground surface features near the site, and, if access permission is obtained
and weather cooperates, within the Cargill salt ponds site itself. At this time Primary Data Collection is
authorized for Task A only. This Site Specific Safety Plan covers all Primary Data Collection activities for
this authorized task only, and will be modified if needed as additional tasks are added to the Project.

2. Safety Policy

In accordance with OSHA / CalOSHA requirements, Towill, Inc. has developed a written Iliness and Injury
Prevention Plan (IIPP) for the wellbeing of employees, attached in Appendix A. This Project Specific
Safety Plan is supplemental to our IIPP, and is prepared to address specific issues at the site. Towill, Inc.
Management is responsible for the interpretation and implementation of this policy.

Towill, Inc. considers safety to be a critical element of our business, and we insist that our employees
take an active role in the prevention of accidents. We believe that nothing that we do is more important
than the safety of ourselves and others. It is the responsibility of every employee to make safety for
themselves and others a primary concern. In turn, we will conduct our business so as to:

e Ensure the safety and health of our workers

e Protect the public, the environment, and the property of others from injury or damage resulting
from our activities

e Comply with applicable laws and regulations governing environmental, health and safety
e Comply with the rules and regulations of our clients
e Comply with all State and Federal Safety Requirements

The Project Team is committed to the established Towill philosophy of “No accidents, No harm to
people, and No damage to the environment”. The project will provide safe work systems through the
effective application of risk assessment, good industry practice and safety standards.

3. Safety Risk Identification, Assessment and Mitigation

Our employees will be in the following environments in which certain safety risks have been identified:
e |nor near public roadways
e On levee roads

e Near waterways
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The following discusses safety hazards identified for each of the environments listed above, an
assessment of risks, and hazard mitigation procedures

When working in or near public roadways, exposure to vehicle traffic is a safety risk. Our work should
be performed off of the roadway whenever possible so that the employee is not at risk of being struck
by an automobile, or from auto parts or other items that may be flung from a moving vehicle. All of the
survey monuments we are occupying should be in areas which are safely away from motor vehicle
hazards, such as in sidewalks or in the roadway shoulder. When working off of the roadway be sure to:

e Park your vehicle safely out of the road and use cones when parking on a dirt shoulder

e Use the vehicle as a barrier between yourself and potential traffic hazards. It's much easier to see a
truck than a person

e Inthe case of rain or wet roadways, cease work until the roads are dry. Do not work in or near wet
streets, unless you are safely off of the roadway

e When working in city streets or highways with active traffic flow, the survey crew(s) shall place a
minimum of two 30" x 30" signs stating "Survey Crew" (with an orange background and black
lettering), a minimum of 500 feet in both directions on the roadway; in the case of an intersection,
signs shall be placed appropriately to ensure safety. (Signage is not required when working well out
of out of the roadway.)

e In an area where visibility is limited to both the survey crew(s) and motorists, such as on curves or
hills, signs and flag persons shall be used; flag persons will be placed 200 to 300 feet in both

directions from the work area

e Traffic cones shall be placed around instruments and vehicles within the roadway (orange/18 inch
minimum height) to alert oncoming motorists

e If traffic is heavy, pick up your equipment and work in another area until later when traffic is
reduced

Our work may require us to perform surveying inside the Cargill Salt Pond facility. This would consist of
RTK-GPS surveys to gather ground surface data on levee roads and embankments. You may be driving
along the levee roads to reach a work area where ground shot data would be gathered. When working
within the Salt Pond Facility:

e Be sure to obey speed limits and follow client and job specific safety requirements

e Regardless of speed limits provided, 15 mph is the maximum speed to be driving on these Salt Pond
Levee Roads.

e Check in with the site manager when entering and leaving the site (if present)

e Leave all gates as you found them (i.e. open or closed)
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e Inthe event of wet weather, levee dirt roads are likely to be slippery which means you may slide off
the levee and down an embankment. Also levee dirt roads are easily damaged if driven upon. Do
not drive on levees if they are wet. If the levee roads are a gravel or paved surface they may be
driven upon with client / owner permission

Levee banks in Bay Area Salt Pond facilities vary in construction. Some are gentle slopes which are easy
to walk up and down. Others can be steep and slippery in areas, making walking difficult without some
aid, such as a rope or ladder. When working near waterways of the facility you are at risk of slipping
down the embankment and into the water. Though the Salt Ponds are generally shallow water, there
are some areas that are more than 10 feet deep and present a drowning hazard. The deep areas are
generally either from a “borrow pit” near the levee toe of slope, where material was dredged from the
pond to construct the levee, or are the remnants of natural slough channels which were present when
the levees were constructed and never filled in. Water temperature in winter could be anywhere from
40° to 55° Fahrenheit and, combined with colder winter weather, presents a hypothermia hazard as
well. You should avoid entering the water at all times and be prepared to render aid in case of an
accident. When working near water observe the following safety precautions:

e Bring some spare dry clothes in case you get wet and need a change

e Be sure to stay off of the levee bank to avoid slipping, or tripping and falling into the water

e When working near water you may be required to use a USCG certified Personal Flotation Device
(PFD). Carry one in the vehicle at the ready, along with a safety thermal blanket and a throwing line
at least 25 feet long. You are required to wear the PFD when you are working on a levee with steep

banks and are near the edge of the levee bank

o Use the buddy system when near water so that someone is available to assist or get help in the
event of a mishap

e |f someone does slip into the water they may be able to climb up the levee bank themselves.
Regardless, keep watch on them and be ready to assist if needed by:

0 Throwing the PFD to provide floatation, if needed

0 Don’tjump in the water to help. Instead, toss the line to pull them to shore and up the
bank, if needed

0 Quickly get them out of wet clothing and into the truck with the heater running.

e |f someone gets wet in the cold it’s important to remove all wet clothing, put on dry clothes and get
warm by the vehicle heater. You need to be aware of the signs of cold stress and hypothermia.
They are:

0 Mild shivering which increases then stops

0 Loss of coordination, such as fumbling with items in the hand

0 Confusion and disorientation
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0 As the victims condition degrades they may be unable to walk or stand, have dilated
pupils, and pulse and breathing become slowed. Loss of consciousness can occur.

0 A person with hypothermia can die if help is not received immediately. If any of the
above symptoms are observed you should call 911 immediately

4. Codes, Standards, and Specifications

Unless modified herein, all work will be performed in compliance with the OSHA and CalOSHA as well as
the latest applicable local, state and federal regulations and with CLIENT and OWNER specifications.

5. Safety Roles, Responsibilities and Commitment

Towill, Inc. is committed to providing a safe working environment for our employees with the result of
no accidents, no harm to people, and no damage to the environment.

Towill has designated the Project Manager, Randy Smith as responsible for preparation and
enforcement of this Safety Plan during the project. His cell number is 925-525-5303.

Mr. Smith has assigned Russ Mello as Lead Party Chief with authority and responsibility to enforce this
Safety Plan at the worksite, including preparing and filing of required documentation. His cell number is
530-941-9871.

All Towill employees shall acknowledge a copy of this safety plan has been provided and read by the
employee, along with the JHA.

The Towill Safety Representatives identified above will provide support to the worksite management
team in a coordinated effort. Communication will be ongoing as necessary regarding implementation of
safety policies, corrective actions and necessary documentation.

All Towill employees shall perform their work at the site in order to:

e Bein full compliance with OSHA, and Client requirements and applicable safety requirements and
procedures

e Read and follow this Project Safety Plan, the JHA and IIPP
e Participate in all safety meetings and daily tail gate meetings
e Provide safety documentation as required to the Safety Director for recordkeeping

In addition to the special site precautions noted above in Section 3, every employee shall observe the
following precautions and direction:

e Wear "High Visibility" florescent orange safety vests at the worksite
e Wear appropriate PPE as specified in the JHA and IIPP, including long sleeve shirts, pants and work

boots which provide ankle support. This is not a construction site but the client / owner may require
use of hard hats, safety glasses and / or hearing protection, so those items should be in the truck
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ready for use by all crew members. If you do not have the required PPE, please see the Project
Manager who will provide the necessary equipment

e Long Sleeve Shirts and pants must be worn by all field personnel
e Workers must not wear loose clothing or jewelry

e All Personnel will wear Safety Hard Hats if required at the Cargill Site, as well as follow other
applicable safety protocol as required by Cargill or others

e Be aware of their surroundings and potential environmental and biological hazards while performing
the survey

e Report all safety and environmental related incidents including near miss incidents as soon as it is
safe within 24 hours of the incident

e Everyone on the project is empowered to take action to prevent unsafe acts and/or situations
including stopping work

e |tis the responsibility and right of every project team member to work safely and to promote a safe
work environment for all

e Safety is the first priority and will not be sacrificed for schedule or operations

e Although it is anticipated that the project will be successfully completed without injury or accident,
should one occur the incident must be immediately reported to Towill Management identified
above and to CLIENT. The incident shall be investigated to prevent its recurrence. ALL SAFETY
INCIDENTS AND NEAR MISS INCIDENTS MUST BE REPORTED AND DOCUMENTED.

e When lifting materials for any reason using mechanical lifting equipment, proper lifting equipment
shall be used. Any slings that are to be used should be in good condition (no fraying) and shall have
current certification not less than one year old. Tag lines also shall be used during the lifting and
moving process

e Communications will be maintained between everyone on site

e Perform job functions in a manner that prevents accidents, eliminates harm to people, and does not
damage the environment

e |dentify, correct, and report all recognized hazards

e Locate and apply shared learning to specific job responsibilities and tasks

e Assist in the development and implementation of safe work practices

e Asrequested, participate in audits, inspections, and incident investigations

As part of our commitment to a safe work site and greener environment, all materials, tools, cans, lunch
items, drink items and all other wastes (including wipes, papers, etc.) will be safely stored and removed
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from the work locations to be disposed of properly at the end of every day. Recyclable materials will be
deposited in appropriate facilities for recycling.

6. Safety Training and Recordkeeping

All Towill, Inc. employees are trained in safe work practices, hazard communication and assessment,
accident/incident reporting, the emergency action plan, or other requirements necessary to perform
their job, prior to job assignment. In addition, each employee will be required to attend a site-specific
orientation to review this safety plan.

The employee is required to read safety material, participate in daily briefings, and sign the JHA prior to
starting work. Completed JHA documentation will be filed in Towill’s Corporate Office Safety Records.

7. Emergency Contact Information

Emergency and Project Contacts

In case of Emergency Dial 911

Nearest Hospital Emergency Room 650.299.2000
Kaiser Permanente Hospital

1100 Veterans Blvd

Redwood City, CA (see map below)
Nearest Hospital Emergency Room 650.367.5551
Sequoia Hospital

170 Alameda De Las Pulgas
Redwood City, CA (see map below)

Poison Control Center 1.800.222.1222
Police 650.369.3331
Fire 650.780.7400
Project Manager Randy Smith 925.525.5303
Lead Party Chief Russ Mello 530.941.9871
ERG — Sarah Yates 703.633.1661
ERG — Mary Willett 703.633.1615
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Figure 1. Directions to Kaiser Permanente Hospital
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9. Approvals

This project Health and Safety Plan has been reviewed and constitutes the minimum anticipated
safety requirements for personnel engaged in field activities at this project site. However, the Team
Leader has the authority to change these requirements, based upon the conditions present at the site.

Approved by:
Towill Team Leader: Date: 1/5/16
Towill Team Member: Date: 1/5/16

ERG Industrial Hygienist: Date:
2 e e
Bt Yan CTF 12/3\ 2015
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Job Hazard Analysis (JHA) Towill, Inc.

Job Briefing-Hazard Assessment to be filled out by Project Manager / Surveyor and by Party Chief

Job Number: 14966 | Start Date:1/25/16 | Finish Date:3/1/16
Job Name: Cargill — Redwood City

Client: ERG |

Project Manager: Randy Smith Ph. 925-525-5303 On site check-in / Clear to work:

Party Chief: Russ Mello Ph. 530-941-9871 Emergency #: 911

Trauma Center; Kaiser Permanente, 650-299-2000 Trauma Center: Sequoia Hospital, 650-369-5811

1100 Veterans Blvd. 170 Alameda de las Pulgas

Redwood City, CA Redwood City, CA

Description of Work: Recover Survey Control Benchmarks and tidal benchmarks, survey ground QC points, and collect water surface
elevations near Tide Station 9414523 Redwood City. Will use GPS static and RTK surveys, may need level to collect water surface
elevation (at Tide Station).

Potential Hazards or Issues: (Check those that apply)

Other Contractors Onsite Snakes / Insects Railway Operations — Don’t foul tracks
Heavy Equipment Operations Cattle / Wildlife X | Roadway Traffic / Traffic Safety
Protruding Rebar, Formwork Poison Oak or Illegal crops Remote Worksite Issues

High Noise Levels X | Steep / Slippery Slopes Employees / New or Temp

Excavation Hazards Working in Wet Weather Heat IlIiness (>85deg)

Open Trenching / Shoring Water / Boat Operations Environmental Remediation Site
Barriers / Dividers / Fences X | Water / Drowning / Fire Potential (dry grass, brush)

Hypothermia

Applicable Safe Work Practices: (Check those that apply)
X | First Aid X | Traffic Safety Railway Notifications or Flagger
X | Buddy System, Lookouts Use of Specialized Equipment | X | Site-Specific Safety & Emergency Action Plans
X | Site/Job Orientation Safety Lines, Equipment Heat —Take Water, Shade and Rest Breaks
Lanyards
Fences / Private Lands Access X | Access Permissions /

Restrictions

Special Precautions and Required Certifications: (Check those that apply)

Encroachment Permit Railway Worker Training Animal / Bug Repellent

Access Permission HAZWOPR Water Operations Plan
Personal Protective Equipment (PPE): (Check those that apply)

Hard Hats, Safety Glasses, Gloves Coveralls / Clothing (Nomex) Snake Chaps

Hearing Protection Steel Toe Boots Lifelines / Lanyards / Harness / Netting
Additional Traffic Safety Requirements
x | Safety Cones X | Survey Crew Sign and Stands Traffic Safety Plan

in Vehicle

Discussion: The existing benchmarks should be safe to occupy but you may be working along the side of the road at times, such as on
sidewalk or dirt shoulders. Traffic safety is a concern and you should carry cones and survey crew signs in case you need to alert drivers of
your presence. For the ground QC work, you will be working on the levee roads and nearby side-streets. You may be driving or walking on
some levees. Stay on the levee roadway and do not walk on the levee banks as you may slip and fall into the water. Be sure you have a spare
change of clothes just in case someone does happen to get wet. When driving in the Cargill site, be sure to keep speed under the limit, or
max of 15MPH, whichever is slower, and obey any site specific instructions they provide.

Do not work in the street if there is any traffic. If working in the road, use a buddy as a traffic lookout. If you need to work near the road
with any traffic for more than 5 minutes, use a sign to alert drivers of your presence and be sure to have a buddy to watch for traffic.

You will be working near the water to collect water surface elevations near the tide station. Pick a spot on the wharf where you can measure
directly with RTK or using a level road. Use the buddy system again. Be sure you have first aid Kits, spare clothes or a blanket in case
anyone gets wet. Discuss working near roads, on the levees and gathering water surface elevation at the tide station. Use the buddy system
for this work.

If an accident occurs during this job, a copy of the JHA should be in the investigation report.
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List and discuss the Sequence of Basic Job Steps, the Potential Hazards and
Consequences of each step, and Recommendations to Eliminate or Reduce Hazards, and
revise as conditions change during the course of the day’s activities.

Job Number: Job Name:
Sequence of Basic Job Potential Hazards and Recommendations to Eliminate
Steps Consequences or Reduce Hazards

Recover and measure
NGS benchmarks and
Tidal Benchmarks

Working near roadways

Use a survey sign at least 500
feet in direction of traffic to alert
motorists of your presence. Use
cones near your truck if needed

Ground QC on levees

Working on levees and
near the water

Working on levee you need to be
sure to stay off the levee banks
which are slipping hazards. Stay
off the bank. Be sure to drive
less than 15MPH or the speed as
directed by Cargill, whichever is
less.

Ground QC on levees

Water / Hypothermia

Be sure to have extra clothes or
blankets as the water is roughly
50 deg. Fahrenheit and combined
with cold air, you are at risk of
hypothermia. Review the signs of
hypothermia in the HASP and be
prepared to get help if needed.

Ground QC near Roads

Traffic Safety

QC points may be near roads.
Avoid working in the roads if any
traffic. Review traffic safety for
this procedure and use the buddy
system.

Job Briefing / Hazard Assessment conducted by:

Personnel attending sign below:

Date:

All near-misses must be reported. Send a copy of this form to the Safety Office / HR.
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Injury & lliness Prevention Program Index

Basic elements of an Injury and lliness Prevention Program (introductory memo dated

September 30, 2015 from Randy Smith, VP, Safety Program Director)

Injury and lliness Prevention Program Index

Injury and lliness Prevention Program Summary February 1, 2015
Code of Safe Practices — Office February 1, 2015

Code of Safe Practices — Field September 15, 2015

Program Forms:

Acknowledgement of Receipt — September 1, 2014

Job Hazard Analysis (JHA)

Workplace Inspection/Hazard Survey & Evaluation/Correction Form
Accident, Injury & lliness Investigation Form

Accident, Injury & lliness Employee Statement Form
Employee Safety Commendation

Employee Safety Suggestion / Near-Miss Reporting Form
Record of Additional Safety Training

Safety Citation

Field Safety Equipment Checklist

Cal/OSHA Emergency Contact Poster

VII. Appendix A - Heat lliness Prevention Plan





m

&+ TOWILL

Safety | Page 3

MEMORANDUM

TO:

All Towill, Inc. Employees

FROM: Randy Smith, VP, Safety Program Director
DATE: September 30, 2015

RE:

lliness and Prevention Program Mandated by SB 198

Towill, Inc. has prepared an lliness and Injury Prevention Program per the California Labor
Code, frequently referred to as SB 198, as applicable to the requirements of engineering firms.
As the legislation states, every California employer must have such a plan in place on July 1,
1991, and must take all steps necessary to implement it. Our plan has been developed with the
intent to provide a safe and hazard-free work environment for all employees and to provide
safeguards against potential injuries.

The adoption of an lliness and Injury Prevention Program provides a mechanism to affirm safety
precautions as part of our daily operations. A quick overview of SB 198 identifies six basic
elements that the safety plan must contain at a minimum:

a)

b)

f)

9)

Authorization and Commitment — The Plan must identify the person or persons with
authority for its administration and responsibility for ensuring that the safety and health rules
will be implemented and followed by all employees. The employer must express its
commitment and place its full authority behind the Plan and the Administrator.

Hazard Identification and Correction — Workplace hazards must be discovered and
evaluated on a continuing basis. Unsafe or unhealthy conditions must be corrected in a
timely manner.

Accident & Exposure Investigation — Accidents must be promptly and thoroughly
investigated, and the need to adjust the Program should be assessed.

Training — Each employee must receive training in general safety, healthy work practices,
and specific training applicable to their work. Employees who change assignments must
receive training appropriate to the new assignment.

Communications — Occupational health and safety matters must be communicated to
employees and employees must be encouraged to communicate workplace hazards to the
employer. Employees who contribute positively to the Program’s success should be
recognized for it. Employees who work unsafely, fail to report hazards, or violate Safety
Codes should be disciplined.

Compliance — Employees must be assured of employer compliance with safe and healthy
work practices. Documents demonstrating compliance must be created and maintained.

Record Keeping — Records of periodic inspections of office-work areas/ field work sites;
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safety training and instruction; hazard identification and correction; and accident
investigative reports shall be retained for a minimum of three (3) years. Summaries, logs of
injuries and illness incident reports shall be reported to the Chief Officer of Operations on a
guarterly basis and will be certified and posted on an annual basis as specified in Title 8,
Section 14300.

Our examination of the Labor Code sections and particularly Cal/OSHA'’s literature on the
subject strongly suggests that an acceptable lliness and Injury Prevention Program should be
prepared and implemented using a “checklist” approach, with the objective of satisfactorily
passing a Cal/OSHA audit of the program. We have prepared the plan and this program with
that objective in mind.

Towill is committed to providing a safe and injury-free work environment. The documentation
provided within this program will help minimize the threat of accidents and injuries in the
workplace. It is our expectation that all employees of Towill, Inc. utilize these guidelines and do
their part to help raise the level of awareness in support of maintaining a safe work environment
for everyone at Towill, Inc. Further, all managers and supervisors are responsible for
implementing and maintaining the 1IP Program in their work areas and for answering employee
guestions about the IIP Program.

s

Randy Smith
Safety Program Director
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INJURY AND ILLNESS PREVENTION PROGRAM SUMMARY

GENERAL STATEMENT

In order to comply with California law and regulations and to make a good-faith effort to provide
as safe a workplace as is reasonably possible, Towill, Inc. has prepared and implemented this
Injury and lliness Prevention Program (the “Program” or “Safety Program”), for all of its office
and field personnel. Accordingly, this Program will be applicable to all employees at our
Colorado Springs, Colorado office and our offices in California located in: Concord, San Jose,
Inland Empire, Orange County, and San Diego, as well as field locations serviced by those
offices where our surveyors and related personnel are employed from time to time. You and
each of our current employees have received a copy of this Program. A copy will be provided to
each new employee. Additional copies may be obtained from the Towill Intranet site or from
any of the Office Safety Coordinators listed below.

SAFETY PROGRAM DIRECTOR/OFFICER

Randy Smith, Vice President, Safety Program Director, is the person with the authority and
responsibility for implementing, administering, and enforcing compliance with the Program. His
office is located at: 2300 Clayton Road, Suite 1200, Concord, CA 94520-1268. His telephone
number is (925) 682-6976, extension #1027. Or in the case of an emergency, his cell number is
(925) 525-5303.

OFFICE SAFETY COORDINATORS

Each office has been assigned an Office Safety Coordinator. The coordinators report to Randy
Smith and are responsible for ensuring program compliance, maintenance of all records and
documents, “Tailgate Topic” research, and employee training for their respective office and
personnel.

The current office coordinators for the Injury and lliness Prevention Program are:

Concord Field Crews—John May

Concord Office Employees—Alicia Gonzalez
San Jose John May

Inland Empire Lisa Henstridge

Orange County Lisa Henstridge

San Diego Jake Kruger

Colorado Springs Andrew Lucero

WORK PLACE INSPECTIONS/JOB HAZARD ANALYSIS (JHA)

A major component of the Program is the Job Hazard Analysis Form (JHA). This form is to be
initially started by the Project Manager at the beginning of any job that requires field crews. The
form is to be reviewed and discussed between the Project Manager and Party Chief. Once the
Party Chief is physically at the job site and the site is evaluated for any potential hazards, the
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balance of the form is to be completed. All potential hazards are to be identified, precautions
noted, and conveyed to the field crews.

The form is to be revised and discussed with the field crews any time there is a change in site
conditions or whenever there are changes to the field crew personnel. The completed forms are
to be signed by the Party Chief and submitted to their Office Safety Coordinator. A copy of the
completed form should be kept with the field folder package for reference and for use in making
revisions, if necessary.

This is a continuing process and you, as an employee, are required to bring possible hazards to
the attention of your Party Chief, immediate supervisor, the Office Safety Coordinator, or the
Safety Program Director so that the health hazards may be dealt with appropriately and
corrected as necessary.

We will do our best to identify hazards to which our employees may be exposed. We will also
investigate all occupational accidents, injuries, and illnesses that occur on the job. For that
purpose, we will use appropriate forms which are part of this Program. The completed forms will
be maintained by the Safety Program Director for a period of three (3) years.

ACCIDENT/EXPOSURE INVESTIGATIONS

All managers and supervisors have the responsibility to cooperate in all accident or injury
investigations conducted by the Safety Program Director. Managers and supervisors shall be
responsible in completing the “Accident, Injury & lliness Investigation” Form upon an employee’s
notification of an injury, accident, or exposure occurring either on the jobsite or during working
hours. All employees shall be required to submit a signed written statement as to the events
that took place up through the incident or exposure. Accident or exposure investigations shall
include interviewing injured workers and witnesses, examining the accident scene to determine
cause and prevent future accident or exposure, apply corrective action, and record all steps
taken.

NEAR MISS REPORTS

All employees shall report Near-Misses to their immediate supervisor. The immediate supervisor
must conduct an investigation of the events that lead to the near miss and report any corrective
action taken or suggested to be implemented. The Near Miss Reporting Form shall be
completed by the manager or supervisor and submitted to the Safety Program Director.

JOB CLASS SAFETY GROUP
We have designated office and field personnel as separate Job Class Safety Groups for the
purpose of the Program. Additional designations will be made if necessary.

SAFE WORKING CONDITIONS AND REQUIREMENTS

Safe working conditions and requirements have been documented in the Code of Safe
Practices for: (1) the office clerical/administrative and professional personnel; and, (2) field
personnel, and are attached. All employees are requested to submit suggestions for additions
to the Code of Safe Practices applicable to their respective work areas and classifications. The
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Safety Program Administrator will review and update the Code of Safe Practices periodically
and revisions will be published and provided to employees.

SAFETY TRAINING

Another important part of this Program is regular training of personnel in safe practices. All
employees will receive training at initial assignment and at least annually. New employees will
be provided safety training at the time of hiring or assignment to their first job. Employees
assigned to new tasks or work which involves hazards different from those for which they have
already received training will be provided training at or before the effective date of the new
assignment.

Supervisors will be provided training on hazards and safe practices in the work areas under
their supervision, hazard communication, as well as how to conduct an accident investigation.
All training will include a general review of safety and health hazards and the applicable Code of
Safe Practices. Refresher training will be provided on a scheduled basis and employees will be
required to attend. Safety training is mandatory and will be documented.

In our efforts to improve company safety, we have developed supplemental safety plans for;

Hazard Communication

Bloodborne Pathgens

Heat lliness Prevention

Electrical Safety Awareness

Fire Protection and Extinguishers

First Aid

Fit for Duty

Noise Exposure / Hearing Conservation
PPE

Subcontractor Management

These plans are addendums at the end of this IIPP manual.

The Safety Program Director must maintain a separate record of safety training for each
employee. The records will be maintained for a period of three (3) years.

RECORD RETENTION

Towill, Inc.’s policy on retaining Injury & lliness Prevention Program records is in accordance
with Cal/OSHA regulations under Title 8 for high hazard industry firms and entails the following
steps:

Records of hazard assessment inspections, including the person or persons conducting the
inspection, the unsafe conditions and work practices that have been identified, and the action
taken to correct the identified unsafe conditions and work practices, are recorded on a hazard
assessment and correction form; and

Documentation of safety and health training for each worker, including the worker’'s name or
other identifier, training dates, type(s) of training, and training providers, is recorded on a worker
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training and instruction form. We also include the records relating to worker training provided by
a construction industry occupational safety and health program approved by Cal/OSHA.
Inspection records and training documentation will be maintained according to the following
schedule: For three (3) years, except for training records of employees who have worked for
less than one year which are provided to the worker upon termination of employment.

A SYSTEM OF TWO-WAY COMMUNICATIONS REGARDING SAFETY AND
OCCUPATIONAL ILLNESS

The Company will communicate with employees concerning safe work practices, occupational
hazards, and ilinesses; as well as any required Personal Protection Equipment (PPE).
Additionally, Towill will provide appropriate training in the proper use of such equipment and
may also communicate on these subjects in memoranda, posted notices, letters, inter-company
publications, and in meetings. Training in the use of PPE is to be performed daily by field
supervisors at the job site. The party chief should observe field employees are using PPE and
provide any necessary training or retraining, and record this on the JHA.

The Company will give appropriate positive recognition to employees who report safety hazards
and potential causes of occupational illnesses or otherwise assist in the implementation of this
Program. Employees may make such communications orally, but the Company encourages
them to put the reports in writing. There will be no reprisal or job discrimination against any
employee for expressing a concern, comment or suggestion about legitimate safety-
related matters. Any reprisal or threat of reprisal must be reported to the Safety Program
Director immediately.

Similarly, employees who engage in unsafe practices, including violations of the applicable
Code of Safe Practices and particularly employees who know of and do not immediately report
workplace hazards, will be disciplined, up to and including discharge if the failure to report
exposes employees to unnecessary hazards.

COMPANY ADOPTION
This (revised July 15, 2015) Injury and lliness Prevention Program is hereby approved and

adopted.

Randy Smith Date

September 30, 2015

Safety Program Director
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CODE OF SAFE PRACTICES

LAND SURVEYING & ENGINEERING OFFICE and FIELD EMPLOYEES

10.

11.

12.

All employees must follow these safe practices and rules, render every possible aid to safe
operations, and report all unsafe conditions or practices to their supervisor, the Safety
Program Office Coordinator and Human Resources.

All injuries shall be reported promptly to the Human Resources Department so that
arrangements can be made for medical treatment. “Close calls” or near accidents which do
not result in injuries must be reported so that preventive measures may be taken. If there is
a serious injury that requires prompt medical attention, call 911 first. Identify whether there is
someone present with valid first aid training that can offer assistance until help arrives.

An appropriate first-aid kit including nitrile gloves shall be accessible to all employees. All
employees must know the location of the first-aid kit in their work location (if you don’t know,
ask). An appropriate first-aid kit shall be maintained and properly secured in every company
vehicle.

All employees shall ensure that proper protective equipment is utilized as necessary (e.g.:
proper lenses for computer work).

Keep your eyes and ears open, and use common sense while working on the job site. No
employee shall undertake a task that appears to be unsafe or without safeguards.

Employees must use proper lifting techniques and avoid overexertion when lifting or carrying
loads. Please note that unless the item to be lifted may easily and safely be moved by one
person, request assistance. Use a handcart for heavy loads. When two or more people are
lifting heavy objects it is important to use the large muscles of the legs instead of the smaller
muscles of the back.

Anyone known to be under the influence of drugs or intoxicating substances which impair the
employee’s ability to safely perform the assigned duties shall not be allowed to work in that
condition.

No employee shall knowingly be permitted or required to work while the employee's ability or
alertness is so impaired by fatigue, illness, or other causes that it might unnecessarily expose
the employee or others to injury.

Workstations shall be suitable for the usual job duties performed, including height of work
surface, location and proper adjustable seating.

Desks, worktables, and other work surfaces must be kept clean, orderly, dry and leveled.

Workplaces shall be kept free of debris, improper storage, and electrical cords without proper
safeguards.

Proper storage of boxes and equipment shall be kept in a manner that will not have inclination
of falling on and injuring an employee.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Adequate aisle space shall be maintained for proper ingress and egress.

Employees must exercise caution in moving about the office. Shoes and other proper office
attire must be worn at all times.

Horseplay, scuffling, improper use of equipment and other acts which tend to have an adverse
influence on the safety or well-being of employees is prohibited.

Work shall be well planned and supervised to prevent injuries in the handling of materials and
in working with equipment.

Spilled materials and liquids must be cleaned up immediately.

Combustible scrap, debris, and waste must be stored safely and removed from the office daily.
An appropriate number of restrooms will be provided, and they will be cleaned regularly.

All employees shall be given accident and illness prevention instructions as needed.

All work areas shall have the proper lighting with a minimum amount of glare and eyestrain.

Employees shall work in a manner which will minimize eyestrain. Rest periods shall be used
to relax eyes and reduce fatigue.

File cabinet drawers shall be opened one at a time and kept closed when the immediate task
in the drawer is finished.

Care should be exercised in closing file drawers to avoid pinching the employee’s or other
employees’ fingers.

Exits from the premises shall be properly marked with an exit sign and illuminated as required
by applicable law. Directions to exits not immediately apparent will be marked with
appropriate signs.

All exit doors shall be side-hinged. Revolving, sliding or overhead doors shall not be permitted
as a required emergency exit door.

All exit doors and passage ways shall be kept free of obstructions.
Exit doors shall not be locked on the inside during business hours.

Stairways shall be appropriately marked, have skid-resistant surfaces, and shall be kept free
of obstructions.

Stairway handrails shall be maintained in a sturdy and safe condition.

Sturdy step stools or ladders shall be provided for employee use in reaching shelves which
they cannot otherwise reach safely. Employees shall use such step stools or ladders and
shall never stand on chairs or other furniture to reach shelves. Inspect the ladder to be sure it
is stable and easily able to handle the weight. Do not use a ladder if you need to be more
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32.

33.

34.

35.

36.

37.

38.

39.

40.

than five (5) feet above the ground. This requires special training and assistance.

Drivers who regularly operate company vehicles shall periodically inspect the vehicle for
defective or damaged seatbelts, headlights, brake lights, tail lights, backup lights, turn signals,
fuel, tire wear, fluids, current DMV registration sticker and first aid kit. The driver of the vehicle
must immediately report any defect or damage to their immediate supervisor or Safety
Coordinator. Vehicles with safety defects shall not be driven. The inspector shall be identified
on the vehicle log.

A portable extinguisher appropriate for extinguishing motor vehicle fires will be mounted and
maintained in a readily accessible location in every Company vehicle and persons who drive
such vehicles are required to know its location and be trained in its use. All fire extinguishers
will be recharged regularly and the date of last recharge shall be noted on an inspection tag
affixed to the fire extinguisher.

Always drive defensively, wear seat and shoulder belts, and do not exceed the speed that is
safe for the conditions. Do not exceed the speed limit. There is zero tolerance for acts
committed by Towill, Inc. employees because of “road rage.”

Before making calls and receiving calls, all employees shall drive their vehicles to a safe
location, and thereafter may use their cell phone while driving only if they use a required
hands-free earpiece, which the Company will provide upon request for Company issued cell
phones.

Park vehicles in legal parking spaces and do not obstruct traffic.

Portable fire extinguishers are provided in each office location as required by local laws and
near all sources of possible ignition. Towill has an emergency action plan and a fire prevention
plan which meet the requirements of CalOSHA Title 8, 6151 Section 3220 and 3221 and is
not required to train employees in the use of fire extinguishers. However, if you are witness
to a fire in the incipient (beginning) stages and feel safe using a fire extinguisher, notify others
of the fire emergency first, pull the building fire alarm or call 911, then you may attempt to fight
the fire. Instructions are below.

To use the portable fire extinguisher simply remove it from the wall holding the bottle handle
in one hand and free the hose from its retaining mechanism (if it has one). Pull the safety pin
and, pointing the hose towards the base of the fire, depress the lever with your thumb to
release the fire fighting agent. Be sure to direct the chemical at the base of the flames, not at
the flames themselves and cover it slowly with a back and forth motion. Note that a typical
5Ib or 10Ib extinguisher is only really useful for a small fire and will run out of chemical quickly.
If you doubt you are winning the fire fight, evacuate and let the professionals handle it.

Under no circumstances shall any person be permitted to smoke in any company facility or
vehicle at any time. Smoking is only permitted AT LEAST 500 feet from any entry way to any
building as described in the California building code and must utilize proper disposal bins to
extinguish and discard the cigarette butt.

A list of emergency telephone numbers for police, fire department, and health facilities in the
area of the office shall be conspicuously posted.
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10.

11.

12.

CODE OF SAFE PRACTICES
for FIELD SURVEY PERSONNEL

All employees must follow these safe practices and rules, render every possible aid to safe
operations, and report all unsafe conditions or practices to the Chief of Party responsible in
charge, Field Manager, Safety Program Office Coordinator, or Human Resources.

Keep your eyes and ears open and use common sense while working on the job site. If you
are unsure on how to proceed or operate a piece of equipment to be utilized for the completion
of the project on a jobsite, notify your Chief of Party or supervising manager immediately. No
employee shall be expected to operate any equipment without being properly trained.

When in the field, the Chief of Party shall insist on employees observing and obeying every
rule, regulation, and order as is necessary to the safe conduct of the work, and shall take such
action as is necessary to ensure compliance.

All employees shall be given frequent (Tailgate Topics) accident prevention instructions.
Instructions shall be given at least every 10 working days.

Employees shall be instructed to ensure that all guards and other protective devices are in
proper place and adjusted, and shall report deficiencies promptly to the Chief of Party, Field
Manager or Safety Program Administrator.

All injuries shall be reported promptly to the Chief of Party responsible in charge or Safety
Program Coordinator so that arrangements can be made for medical treatment.

“Close calls” or near accidents which do not result in injuries shall be reported using the
EMPLOYEE SAFETY SUGGESTION/NEAR-MISS REPORTING FORM so that preventive
measures may be taken.

Materials or other objects shall not be thrown from buildings or structures until proper
precautions are taken to protect persons below from the falling objects.

Each survey vehicle shall be provided a list of emergency telephone numbers for police, fire
department, and health facilities in the areas in which the crew is assigned to work.

All injuries shall be promptly reported to the Field Manager/Chief of Party and Human
Resources. A written report of the accident or exposure shall follow within the next 24 hours.

At a new job site the field survey crew must review, inspect, and anticipate possible hazards
and take proper safety precautions to reduce risk of injury and make use of the Field Work
Assignment Sheet and Job Hazard Assessment Form (Please refer to the Program Forms
tab).

Horseplay, scuffling, improper use of equipment and other acts which tend to have an adverse
influence on the safety or well-being of employees is prohibited.
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13.

14,

15.

16.

17.

18.

19.

20.

Work shall be well planned and supervised to prevent injuries in the handling of materials and
in working with equipment.

No employee shall knowingly be permitted or required to work while the employee's ability or
alertness is so impaired by fatigue, illness or other causes that it might unnecessarily expose
the employee or others to injury.

Anyone known to be under the influence of drugs or intoxicating substances which impair the
employee’s ability to safely perform the assigned duties shall not be allowed to work while in
that condition. Our field staff may be subject to random and mandatory drug and alcohol
testing according to project specific requirements and the Operating Engineers Union Local
#3 Drug and Alcohol Testing Program.

If a crew is required to work in an area where there may be exposure to known toxic
substances or harmful physical agents, all members of the crew will be advised of the known
toxic substance or harmful physical agents, and no work shall be performed in that area except
for properly trained and authorized employees with proper safety equipment.

Under no circumstances shall any person be permitted to smoke in any company facility or
vehicle at any time. Smoking is only permitted AT LEAST 500 feet from any entry way to any
building as described in the California building code and must utilize proper disposal bins to
extinguish and discard the cigarette butt.

Inspect ladders before use. They should having a locking mechanism to prevent accidental
folding. Treads shall be sturdy to easily support your weight and any tools or supplies you
are carrying. Read the instructions on the ladder and follow them. If working at more than
five (5) feet above the ground, you need training and assistance; consult your supervisor
before proceeding. Work shall be so arranged that employees are able to face ladders and
use both hands while climbing and use a spotter whenever possible.

Some sites have potentially dangerous heights that require fall protection. At these sites, the
contractor is required to provide a safe working platform for all workers, including guard rails
and hand rails to prevent falls. Do not work in areas where this safety protection is not installed
and notify your supervisor or Safety Coordinator. Do not work until these issues are remedied.

Employees must use proper lifting techniques and avoid overexertion when lifting or carrying
loads. Please note that unless the item to be lifted may easily and safely be moved by one
person, request assistance. When two or more people are lifting heavy objects it is important
to use the large muscles of the legs instead of the smaller muscles of the back.
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Proper lifting
techniques for
all situations

PROPER LIFTING TECHNIQUES
GENERAL RULES FOR ALL SITUATIONS

1. Stand close 2. Squat down
to the object. Have firm footing, ~—straddle the load somewhat. Keep back
with feet spread comfortably and ~ straight; bend knees.
one foot slightly forward.

\
@ :
3. Grasp 4. Breathe in
object firmly; be sure grip —inflated lungs help support the spine.
won't slip.

5. Lift with legs 6. Hold
—slowly straighten them. object firmly, close to body.

After legs are straight, bring
back to vertical position.
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Lifting and Carrying Objects

Proper lifting
techniques for
special situations

PROPER LIFTING TECHNIQUES
SPECIAL RULES FOR SPECIAL SITUATIONS

Limiting Overhead Lifting heavy objects
The maximum load you can  If an object is too heavy,
lift is lighter because you large or hard to handle, do
can't use your legs. Use one of these:
:xtra care. Spread feet, with 1. Get others to help.
one foot slightly forward. 2. Use a mechanical aid—

Use firm platform or sturdy forklift, winch, jack, etc.
ladder for extra-high 3. Doitin pieces, one step at
ifts...not chair or box. When atime.

in doubt—GET HELP.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Workers shall not handle or tamper with any survey equipment, electrical equipment, machinery,
or air or water lines in a manner not within the scope of their duties, unless they have received
safe handling instructions from their Chief of Party or designated trainer, including training on the
use of any special PPE which may be required.

The Party Chief is responsible for inspecting the PPE used by all crew members each day including
suitability for the work, that it is properly fitted and adjusted, and that it is clean and sanitary. Any
PPE which is found to be damaged or defective shall be discarded and replaced with suitable
equipment.

Suitable hardhats shall be provided and must be worn by survey crew members required to work
where there is a danger of falling or flying objects or overhead obstructions.

Hardhats will be inspected each time they are worn for damage to the shell and suspension
system. Damaged hardhats will not be worn, and will be replaced or repaired before they are worn
again.

All field crews are required to wear long pants made of sufficiently heavy fabric to reduce the risk
of abrasion, injury by brush or thorns, or contact with hazardous brush or plants, such as poison
oak, and reduce the risk of insect bites and insect-borne illnesses. Field crews who are required
to work in areas of heavy brush must wear long-sleeved shirts and/or body suits to provide
protection from injury due to exposure to plants, such as poison oak and thorns.

Under our agreement with the union, the employee is required to provide standard PPE including
hardhats, hi visibility work vests, tool belts, and boots. If you need new PPE see your supervisor
and Towill will provide you with safety glasses, hearing protection (ear plugs) gloves and other
special PPE if required.

Towill is responsible for any employee owned equipment, and all PPE must be clean and sanitary.
You may be removed from the job site if you refuse to use proper PPE in serviceable condition.
Towill will provide you with necessary PPE as required.

An appropriate first-aid kit, including nitrile gloves, shall be maintained by the Party Chief and
properly secured in every company vehicle.

All tools and equipment used by employees on the job must be maintained in a safe condition.
Damaged or worn tools must be turned in to the Safety Program Office Coordinator for
replacement. The Chief of Party is responsible for immediately reporting the need for repairs or
replacement of unsafe tools and equipment to the Safety Program Office Coordinator, who will tag
such tools and equipment as “Defective—Do Not Use” and arrange for the required repairs or
replacement.

You will not be using electric power tools with the exception of a battery operated power drill for
setting discs in concrete. Use of other tools should be addressed in the JHA. Be sure to read the
owner’s manual prior to use and wear proper PPE including gloves and safety glasses.

o Do not wear loose clothing or other items that may tangle in the drill bit. Inspect the
bit before use and replace if worn.

) Be sure you have a stable footing; an awkward stance can lead to injury.

) Hold the tool in front of you so that if the bit catches you can easily release power and
the drill handle to prevent injury from motor torque being transferred to you.

o Before charging, inspect the charger unit and look for issues that may cause an

electrical short, such as frayed or crushed wires, crushed plugs or damage to the
charger body or battery itself. Do not use if you spot any of these issues, notify the





m

&2 TOWILL Safety | Page 17

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

project manager and either repair or replace the defective items.

o Note that you will not be using power saws, such as “skil-saw”, “saw-all”, jig-saws or
other tools. If you think you need these tools, stop and consult with the Safety
Coordinator or Safety Officer for direction. These tools are not owned by Towill and
require special safety precautions for use.

Employees shall not use cutting tools, chain saws, or other dangerous equipment unless they have
received proper safe handling training. Someone experienced in the safe use of these tools shall
be present when they are in use. Use of these tools should be covered in the JHA.

Brush hooks, machetes, chain saws, shovels, and other cutting or sharp tools shall have guards
on the cutting edge when not in use and shall be carried in company vehicles in a secure manner.

Use the appropriate tools for the job.
A screwdriver shall not be used as a chisel.
All tools and equipment shall be maintained in good condition.

Damaged tools or equipment shall be removed from service, tagged “Defective—Do Not Use,” and
given to the project manager for disposal.

Star drills and chisels must be used with a tool holder, properly rated gloves, and safety glasses.

Cutting tools must be kept sharp and used with proper force at the appropriate angle with adequate
clearance from people and obstructions.

Employees shall wash thoroughly after handling hazardous substances or coming in contact with
hazardous vegetation such as poison oak, and follow special instructions from authorized sources.

Gasoline shall not be used for cleaning purposes.

If using electric lights or extension cords, inspect cords and fixtures for broken, frayed or crushed
wires. Check that the plugs are suitable for use and are not crushed or cracked. Do not use
electrical lights or cords that you suspect are not suitable for use. These items shall be repaired
or disposed of.

Ankle-high work boots with puncture-resistant and non-conductive soles shall be worn at all times
on job sites. Steel-tip boots shall be required if working in areas where necessary to maximize
safety to employees.

Drivers who regularly operate company vehicles shall quarterly inspect the vehicle for defective or
damaged seatbelts, headlights, brake lights, tail lights, backup lights, turn signals, and tire wear,
and immediately report any defect or damage to the Facilities Manager or Field Manager. Vehicles
with safety defects shall not be driven until fully repaired and inspected by the Regional Manager
or designee. The inspector shall be noted on the vehicle log.

Crowding or pushing when leaving or boarding any vehicle or other conveyance is prohibited.
Always drive defensively, wear seat and shoulder belts, and do not exceed the speed that is safe
for the conditions. Do not exceed the speed limit. There is zero tolerance for acts committed by

Towill, Inc. employees because of “road rage.”

Before making calls and receiving calls, all employees shall drive their vehicles to a safe location,
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47.

48.

49.

50.

51.

52.

53.

54.

55.

and thereafter may use their cell phone while driving only if they use a required hands-free
earpiece.

Park vehicles in legal parking spaces and do not obstruct traffic.

A portable extinguisher appropriate for extinguishing motor vehicle fires will be mounted and
maintained in a readily accessible location in every company vehicle and persons who drive such
vehicles are required to know its location and be trained in its use. All such fire extinguishers will
be recharged regularly and the date of last recharge shall be noted on an inspection tag affixed to
the fire extinguisher.

Do not work on or enter any excavations deeper than five (5) feet unless the Field Manager and/or
the Safety Program Office Coordinator has cleared the access and a permit to do so has been
issued by Cal/OSHA for access by Towill employees.

Employees shall not enter manholes, sewer or storm drains, tunnels, underground vaults,
chambers, tanks, silos, or other similar places that receive little ventilation, unless it has been
determined that it is safe to enter by the Field Manager, the worker has received confined spaces
training/certification and then only with the required safety equipment.

The use of any type of radio/player with earphones will not be permitted while on the job.

Eye, ear, foot, hand protection devices and weather-protective gear must be worn, as required by
the type of work.

The typical work environment for surveying does not involve high noise levels, with the exception
of certain construction sites, and these situations are rare. A project with known significant noise
issues will be addressed in the JHA or with a site specific safety plan, however, you should always
have earplugs in the survey truck and available to you in case you unexpectedly need them for
any reason. Prolonged exposure to high noise levels will cause loss of hearing. Hearing loss is
so gradual, even in intense exposures, that by the time you realize that you can't hear as well as
you used to, the damage has been done and can't be reversed. Three signs that you are in a high
noise level environment are:

) If it is necessary for you to speak in a very loud noise or shout directly into the ear of
a person in order to be understood, it is likely that the exposure limit for noise is being
exceeded.

o If you have heard noises and ringing noises in your ears at the end of the work day,
you are being exposed to too much noise.

o If speech or music sounds muffled to you after leaving work, but sounds fairly clear

in the morning when you return to work, there is no doubt about your being exposed
to noise levels that can eventually cause a partial loss of hearing that can be
permanent.
If you are on a project with noise levels above 85db or if the noise is too loud for you, wear hearing
protection and consult your supervisor to discuss whether we can mitigate the work situation and
whether we need to begin a hearing protection and conservation program for you. Towill will
consult with the contractor to arrange a work situation that does not require you to work in the high
noise area.

Observe traffic control guidelines as issued by Caltrans when working in traffic. No worker shall
work on the roadside until training is received. Employees may use survey vehicles to block traffic
when directed to do so by the proper authority.

All survey trucks will have the following safety equipment and information at all times: It is the field
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56.

57.

58.

59.

60.

61.

62.

63.

crew’s responsibility to make sure all items are in the vehicle.

First-aid kit

Fire extinguisher

Orange safety cones

Orange or lime-green “Hi-Vis” vests for all crew members
Hardhats for all crew members

Accident report forms

Safety instructions and orders along with warning signs
Approval from Caltrans before working in state right-of-way and the required
encroachment permit

Two-way radio

Potable water in appropriately marked containers

Road hazard reflectors or reflective “triangles”

Strobe lights

Employees may not operate all-terrain vehicles unless they have been trained in their safe
operation.

All field personnel must read and adhere to U.S. Army Corps of Engineers’ “ Safety and Health
Requirements Manual” section entitled “Floating Plant and Marine Work” before working on
or near boats. Copies of this Manual are available for viewing in all offices.

All work in a marine environment or near a waterway will be conducted under the direction of a
party chief. Work tasks and objectives will be discussed so that details regarding communications,
vessel operations, personnel and equipment movements between boat and shore are understood
by all. The discussion should include job hazards such as slippery surfaces, unstable platforms,
tides and currents, water depths and conditions, and marine navigation and traffic issues.

Only competent and qualified personnel are allowed to helm any boat, and then only under
direction of the captain. Procedures for docking and undocking will be reviewed prior to performing
the operation. Deck hands shall be assigned duties by the captain, who will provide instructions
for movements and lines to be made fast. Launching and trailering will be conducted in the same
manner. Ask if you aren’t sure about what is expected of you.

Each day, be sure the captain has notified someone on land of your work locations and expected
time of return for that day. When you safely reach the dock at the end of the day, the captain or
his designee shall call that person to report a safe return. Your failure to report at the end of the
day may result in an unnecessary call to the Coast Guard to report you missing.

Working in wet weather requires special care depending on your work environment. If working
near traffic, you will almost always be required to stop work until the roads are dry. Consult with
your Party Chief or Project Manager to confirm whether you are allowed to work at the site when
roads are wet.

Remember some surfaces are very slick when wet. Use care when moving about to avoid injury
from falls. If you think it's not safe, call in and talk to a Party Chief or Project Manager about the
conditions. You are responsible for making decisions and taking action to maintain a safe working
environment.

Workers should avoid exposure to extremely cold temperatures when possible. When cold
environments or temperatures cannot be avoided, workers should follow these recommendations
to protect themselves from cold stress:
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o Wear appropriate clothing.

o Wear several layers of loose clothing. Layering provides better insulation.

) Tight clothing reduces blood circulation. Warm blood needs to be circulated to the
extremities.

o When choosing clothing, be aware that some clothing may restrict movement
resulting in a hazardous situation.

. Make sure to protect the ears, face, hands, and feet in extremely cold weather.

o Boots should be waterproof and insulated.

o Wear a hat; it will keep your whole body warmer. (Hats reduce the amount of body
heat that escapes from your head.)

. Move into warm locations during work breaks; limit the amount of time outside on
extremely cold days.

o Carry cold weather gear, such as extra socks, gloves, hats, jacket, blankets, a change

64.

65.

66.

of clothes and a thermos of hot liquid.

Include a thermometer and chemical hot packs in your first aid kit.

Avoid touching cold metal surfaces with bare skin.

Monitor your physical condition and that of your coworkers.

Conduct a tailgate safety meeting about cold stress and discuss symptoms and

actions.

) When working around water the JHA should be used to address cold water immersion
and hypothermia issues.

Following is a brief summary of work practices to help avoid heat illness. Additional information
for heat stress is included at the end of this manual. All field employees must be familiar with
the “Heat lliness Prevention Plan” (HIPP) attached to the end of this manual. The HIPP shall
be reviewed by field staff at least once each month, from May thru October and when working in
areas with temperatures greater than 84° Fahrenheit.

Workers should avoid exposure to extreme heat, sun exposure, and high humidity when possible.

When these exposures cannot be avoided, workers should take the following steps to prevent heat

stress:

Wear light-colored, loose-fitting, breathable clothing such as cotton.

Avoid non-breathing synthetic clothing.

Gradually build up to heavy work.

Schedule heavy work during the coolest parts of day.

Take more breaks in extreme heat and humidity.

Take breaks in the shade or a cool area when possible.

Drink water frequently. Drink enough water that you never become thirsty.

Approximately 1 cup every 15-20 minutes.

Do not drink alcohol. Avoid drinks with large amounts of caffeine or sugar.

o Be aware that protective clothing or personal protective equipment may increase
the risk of heat stress.

) Monitor your physical condition and that of your coworkers.

o Conduct a tailgate safety meeting about heat stress and discuss symptoms and
actions.

Confined Spaces: You are not authorized to work in areas designated as “confined space.” Do
not attempt to enter these areas. If a project has confined space environments, you are required
to have special training which will be done in coordination with the client.

Lockout/Tagout: You are not authorized to work in areas with energy lockout/tagout requirements,
unless under the direction of a qualified client representative. Towill does not work in these types
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67.

68.

69.

70.

71.

72.

73.

74.

75.

of environments and does not have the training to provide this service.

Respiratory Equipment: Towill does not offer to work in environments that require respiratory
equipment to supply oxygen or prevent inhalation of hazardous vapors. If you suspect you are in
such an environment, alert others and leave the area immediately. Report this to the Safety
Coordinator or Safety Officer and seek medical attention if you suspect your exposure may require
it. Similarly, Towill does not work in environments that require the use of gas meters or gas
monitoring equipment.

Chemical Hazards: Towill does not use hazardous chemicals in our line of work. If you suspect
you are being exposed to chemical hazards, notify the Safety Coordinator or Safety Officer to
remedy the issue.

When working near high energy facilities, such as electric transformers, motors, conducting and
transmission structures, railway “third rail” conduits or other facilities, do not proceed with work
unless you have had a thorough safety briefing about working in these environments and the owner
provided safety supervisor is present, and has given the “ok”. This work should always be covered
in a site specific safety plan and is not considered a normal working environment. Electrical
facilities should be powered down and drained of energy prior to your workshift, but you should
never assume this is the case. Always treat high energy facilities as if they are fully energized and
are potentially lethal. Remember you do not need to make physical contact with your body or
equipment as high voltage electricity has the ability to jump across a gap. Consult with your
supervisor if you have any doubts about working in these types of environments. The site may
have lockout / tagout procedures for indicating when equipment is safe. Ask the onsite safety
supervisor for details regarding the procedures, but remember that you are not to work in the area
without the safety escort present.

When working near overhead electrical transmission lines, be sure to maintain at least a 15 foot
distance between yourself, equipment, vehicles and the conductor. This danger zone also applies
to BART overhead viaduct “third rail”. The safe distances described in OSHA Table S5 apply to
“qualified” personnel and all Towill employees are “unqualified” so those distances do not apply.

Electrical equipment should have a guard or barricade, such as a fence enclosure, shields,
insulators or other type of barrier. The guard is to prevent you from getting too near the equipment
where the risk of shock or other injury is likely. If a guard is dismantled or missing, stop work and
notify the supervisor.

When working near de-energized electrical equipment be certain that you have sufficient light in
all work areas. If you must enter poorly lit rooms or other areas, stop work to bring in sufficient light
to perform the work safely.

When working near de-energized equipment do not use steel or metallic tape measures or rods.
Use a fiberglass rod and tape and tripods with wooden legs, but do not touch any conductors.

If using a ladder near electrical equipment, ensure it is non-conductive legs. Towill will supply the
proper ladder so request one if needed.

When working near electrical equipment, conductive clothing, garments or jewelry must be
removed or rendered non-conductive by covering, wrapping, or otherwise insulated so they are
prevented from contacting energized facilities.
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ACKNOWLEDGEMENT OF RECEIPT

I hereby acknowledge receipt of a copy of the “Injury and lliness Prevention Program” of Towill, Inc.,
implemented June 24, 1991, and last revised July 15, 2015. | have read and understand that | have
an obligation to help carry out the Program and comply with the Code of Safe Practices.

Employee Signature

Print Name

Job Classification Date
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Job Hazard Analysis (JHA)

Towill, Inc.

Job Briefing-Hazard Assessment to be filled out by Project Manager / Surveyor and by Party Chief

Job Number: | Start Date: | Finish Date:
Job Name:

Client: Job #:
Project Manager: Ph. Emergency #: 911 Trauma Center:

Party Chief: Ph. Construction sites should have medical help onsite.

On site check-in / Clear to work:

Description of Work:

Potential Hazards: (Check those that a|

ply)

Other Contractors Onsite

Snakes / Insects

Railway Operations — Don’t foul tracks

Heavy Equipment Operations

Cattle / Wildlife

Roadway Traffic / Traffic Safety

Protruding Rebar, Formwork

Poison Oak or Illegal crops

Remote Worksite

High Noise Levels

Steep / Slippery Slopes

Employees / New or Temp

Excavation Hazards

Working in Wet Weather

Heat Illness (>85deg)

Open Trenching / Shoring

Water / Boat Operations

HazMat Site

Barriers / Dividers / Fences

Water / Drowning / Hypothermia

Fire Potential (dry grass, brush)

Other:

Applicable Safe Work Practices: (Check those that apply)

First Aid

Traffic Safety

Railway Notifications or Flagger

Buddy System, Lookouts

Use of Specialized Equipment

Site/Job Orientation

Safety Lines, Equipment Lanyards

Heat —Take Water, Shade and Rest Breaks

Fences / Private Lands Access

Access Permissions / Restrictions

Other:

Special Precautions and Required Certifications: (Check those that apply)

Encroachment Permit

Railway Worker Training

Animal / Bug Repellent

Access Permission

Review of Site-Specific Emergency Action Plans

Access Permission

Electrified and Barbed Wire Fence

HAZWOPR

Water Operations Plan

Special Pre-Job Safety Discussions

Other:

Personal Protective Equipment (PPE): (Check those that apply)

Hard Hats, Safety Glasses, Gloves

Coveralls / Clothing (Nomex)

Testing / Monitoring Equipment

Hearing Protection

Snake Chaps

Emergency Breathing Equipment

Steel Toe Boots

Lifelines / Lanyards / Harness / Netting

Additional Traffic Safety Requirements

| Safety Cones in Vehicles

| Survey Crew Sign and Stands in Vehicle |

| Traffic Safety Plan

Other:

If an accident occurs during this job, a copy of the JHA should be in the investigation report.
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List and discuss the Sequence of Basic Job Steps, the Potential Hazards and
Consequences of each step, and Recommendations to Eliminate or Reduce Hazards, and

revise as conditions change during the course of the day’s activities.

Job Number: Job Name:
Sequence of Basic Job Potential Hazards and Recommendations to
Steps Consequences Eliminate or Reduce

Hazards

Job Briefing / Hazard Assessment conducted by:

Personnel attending sign below:
Date:

All near-misses must be reported. Send a copy of this form to the Safety Office / HR.






&+ TOWILL

Safety | Page 25

WORKPLACE INSPECTION/HAZARD SURVEY &
EVALUATION/CORRECTION FORM

This form is to be completed by the Party Chief/Project Manager or Office Manager as appropriate.
Human Resources will retain the original form in the Company’s files for three (3) years. Inspection
is to take place at the start of a project and on a bi-weekly basis. Use additional forms as needed

and indicate page #'s at bottom of form.

1. JOB SITE/OFFICE LOCATION:

2. NAME & SIGNATURE OF PROJECT
MANAGER:

3. START DATE OF PROJECT:

UNSAFE CONDITION/HAZARD (SITE SPECIFIC, | CORRECTIVE ACTION CORRECTIVE
WORK PRACTICE OR PERSONAL NEEDED ACTION TAKEN
PROTECTIVE EQUIPMENT) (EXPLAIN) (EXPLAIN)
Date Inspected Unsafe Condition
Description
Example : Multiple dried poison Stay on clear paths; if not Notified all crew
5/1 /2011 SW___ oak in area possible use caution members on project.
Initials when walking near (see list of staff
vegetation. assigned)
1
Initials
1
Initials
1
Initials
Y
Initials
B
Initials
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ACCIDENT, INJURY & ILLNESS INVESTIGATION FORM

This form is to be completed by the employees’ immediate supervisor, be signed by the Safety
Program Office Coordinator and a copy must be immediately submitted to Human Resources.
Human Resources will retain the original form in the Company'’s files for three (3) years.

1 Employee Name(s):

Indicate who was injured:

2 Date of Incident:

3 Location of Incident:

4 Describe the Incident:
Include details of
events or conditions
leading up to the point
of incident.

5 Did employee receive emergency treatment? Yes ] No []

6 If so, describe treatment:

7  Was employee taken to emergency? Yes [] No []

8 If not, how was treatment given?

9 Did an object/substance directly injure employee(s)? Yes ] No []

10 If so, describe
object/substance:

11 Body part(s) involved:
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12 What job duty was employee performing when incident occurred?

13 Did a Workplace Condition, Work Practice, or Personal Yes [] No
Protective Equipment contribute to the accident?

14 If so, describe how:

15  Was the “Code of Safe Practices” violated? Yes ] No ]

16 What corrective action could prevent another occurrence?

17  Was the unsafe practice/code corrected immediately? Yes ] No

18 If not, explain why:

Signature: Date:

Responsible Supervisor

Signature: Date:

Office Safety Coordinator
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ACCIDENT, INJURY & ILLNESS EMPLOYEE STATEMENT FORM

This form is to be completed by the injured employee, be signed by the supervisor and Safety

Program Office Coordinator and the original must be immediately submitted to the Office Safety
Coordinator. The Office Safety Coordinator will retain the original form in the Company’s files for
three (3) years.

1

10

11

Employee Name:

Indicate who was injured:

Date of Incident:

Location of Incident:

Describe the Incident:
Include details of
events or conditions
leading up to the point
of incident.

Did employee receive emergency treatment?

If so, describe treatment:

Yes [] No []

Was employee taken to emergency?

If not, how was treatment given?

Yes [ No []

Did an object/substance directly injure employee(s)?

If so, describe
object/substance:

Yes ] No []

Body part(s) involved:
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12 What job duty was employee performing when incident occurred?

13 Did a Workplace Condition, Work Practice, or Personal Yes [] No
Protective Equipment contribute to the accident?

14 If so, describe how:

15  Was the “Code of Safe Practices” violated? Yes ] No ]

16 What corrective action could prevent another occurrence?

17  Was the unsafe practice/code corrected immediately? Yes ] No

18 If not, explain why:

Signature: Date:
Employee

Signature: Date:
Supervisor

Signature: Date:

Office Safety Coordinator
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EMPLOYEE SAFETY COMMENDATION

Original form to be completed by the Safety Program Director, a copy of this completed form is to be
posted in a highly visible area where other employees will see it. Another copy of this form will be
retained in the Company'’s records for three (3) years and the original will be placed in the employee’s
personnel file.

We are pleased to commend for his/her

assistance to the Company’s “Injury & lliness Prevention Program.” He/She assisted the Program

by doing the following:

Towill, Inc. has rewarded him/her by:

Congratulations *“ "l

Safety Program Director’'s
Signature

President’s Signature

Date
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EMPLOYEE SAFETY SUGGESTION / NEAR-MISS REPORTING FORM

This form is for use by all employees who wish to provide a safety suggestion, to report an unsafe
workplace condition or practice, or a near-miss act that could have resulted in an accident. It must
be submitted to the employee’s immediate supervisor or to the Safety Program Director, who must
provide appropriate comment and recommendation in a timely manner. When the action has been
completed, this form will be retained in the Company’s records for three (3) years.

1. Description of unsafe condition or unsafe practice:

2. Causes or other possible contributing factors:

3. Employee’s suggestion for improving safety:

4. Supervisor's comments and recommendations:

5. Was the employee’s supervisor notified? Yes [ ] No []

6. Employee Name and Signature:
(voluntary — please note status report of hazard correction cannot always be given)

7. Date Submitted:

The employees are advised that use of this form or other reports of unsafe conditions or practices are
protected by law. Towill, Inc., will not take any action against an employee in reprisal for exercising
their rights to participate in communications involving safety. Towill, Inc., will investigate any report or
guestions raised as required by the “Injury & lllness Prevention Program” standard (8CCR 3203) and
advise the employee who provided the information of its response.
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RECORD OF ADDITIONAL SAFETY TRAINING

A copy of this completed form is to be placed in the employee’s personnel file. Another copy of this
form will be retained in the Company’s records for three (3) years by the Office Safety Coordinator.

Employee Name:

Employee Title/Classification:

Training Subject:

Purpose of Training:

Was a Certificate received: Yes No
(Attach a copy)

Training held “In-house” or “Off-site”™:

Training Company/Training Consultant Name:

Was training required for specific job requirements:

Training Approved By Name & Title:
(Employee Supervisor)
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SAFETY CITATION

A copy of this completed form is to be provided to the cited employee. The Safety Program Director
will retain the original form in the Company’s files for three (3) years. A copy will be placed in the
employee’s personnel file.

Employee Name:

Employee Title/Classification:

1. This citation has been issued to you based upon a report received by the Company and
investigated by your immediate Supervisor and the Safety Program Director. You have been
advised of the basis of the report and have been given an opportunity to respond to it. The following
is a brief statement of the unsafe work practice or hazard created or furthered by your action(s)
and the possible steps you must take to resolve this problem:

2. You must immediately do the following to correct the problem:

3. You are warned that any further incidents of this or other violations of the “Code of Safe
Practices” can and will lead to serious discipline, up to and including discharge.

4. This is your warning.
(2%, 2nd etc.)

5. In view of prior warnings on this subject or related subjects, or for the extreme seriousness of
the hazard you created, furthered or failed to correct, the following discipline is imposed.

Signature: Date:

Cited Employee—showing receipt only
Signature: Date:

Safety Program Director
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FIELD SAFETY EQUIPMENT CHECKLIST FORM

To be completed upon receiving keys to a truck or having been assigned a company owned or rental truck
and every quarter. To be kept in the vehicle binder.

A) REQUIRED VEHICLE SAFETY EQUIPMENT FOR SURVEY TRUCKS

First-aid kit (including nitrile gloves) with current medications

Fire extinguisher

Orange safety cones

Orange vests for all crew members

Hardhats for all crew members

Rubber gloves appropriate for sewer drains, etc.

Towill, Inc. Safety Binder (including Safety Forms/Tailgate Topics/Code of Safe
Practices)

Approval from Caltrans before working inside the state right-of-way and the required
encroachment permit (written proof including cover copy of signed contract page for
job and a copy of signed task order)

NOoO UM WNER
O Oogooooao

9. O Two-way radio

10. O Potable water in appropriately marked containers with cup(s) dispenser
11. O Road hazard reflectors or reflective “triangles”

12. O  Local emergency phone numbers (fire, police, and local health facility)
13. O Plastic “tie” garbage bags for contaminated clothing removal

B) REQUIRED PERSONAL SAFETY EQUIPMENT FOR FIELD PERSONNEL

[EnY
a

Long pants

O  Long sleeved shirts when working in areas of heavy brush

3. O Work boots or shoes with puncture-resistant soles and tough uppers shall be worn at
O

Nt

all times on job sites
Eye, ear, hand, and foot protection equipment and weather-protective gear as
required by the type of work performed

O

REQUIRED VEHICLE SAFETY INSPECTION BEFORE LEAVING OFFICE

Defective or damaged seat belts

Headlights :

Brake lights i Vehicle #:
Tail lights

Back-up lights

Turn signals

Strobe light i Check Date:
Tire wear/pressure

Wiper blades

Oil check
Water/coolant check : Name: :
|nSpeCti0n |Og document in glove bOX

ONoGA~WNPE

O0dodoooooooaoad
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Appendix A:
Towill, Inc

Heat lliness Prevention Plan

All field staff and survey managers are required to be familiar with heat illness safe work practices,
symptoms of heat illness, and appropriate response measures and treatment of heat iliness. The plan shall
be reviewed by all field staff monthly in the months of May through October, and whenever working at
sites where temperatures exceed 84°F.
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Heat lliness Prevention Plan
Objective

This Heat Iliness Prevention Plan outlines our procedures to minimize and control heat illness hazards and
comply with Cal/OSHA regulations (8CCR3395.) This Heat lliness Prevention Plan is in addition to our Injury
and lliness Prevention Program (lIPP.) Risk Factors will be considered daily by referring to weather reports
with special attention during the months of May through September, to determine when this Heat lliness
Prevention Policies and Procedures will be initiated. Shade and supplies of water will be available at
temperatures below 85° F. Shade for cool down purposes will be identified or provided when temperatures
reach and exceed 85° F. Shade will and water will be readily available when temperatures exceed 85° F.
Shade and water will be located as close to the work area as possible. Pre shift meetings for the purpose of
additional heat illness prevention related communications will be initiated between the crew and responsible
Party Chief when temperatures are expected to reach 95° F and higher during the work shift.
Communications with the office will also be maintained to assure the safety of the field crews. Phone calls or
radio communications will be maintained when high heat conditions (heat at or above 95° F and heat wave,
above average temperatures for several days in a row) exist.

Procedures For Compliance
Responsibilities:

Program Administrators, Foremen, Department Supervisor, Responsible Crew Lead have primary
responsibility for the implementation of the Heat Iliness Prevention plan in their work area. They are
ultimately responsible for the safety of their employees. In this effort, responsibilities include:

¢ Make sure all employees on their crews have received heat illness prevention training and are aware
of early signs and symptoms of onset of heat illness.

¢ Know the medial plan for the jobsite including method to contact emergency medical service (EMS),
alternative method to transport an employee, (usually a vehicle on the jobsite)

¢ Check weather and plan work to avoid the hottest periods of the day, as feasible

¢ Make sure adequate water supply is on site and refill water containers or replenish bottled water as
needed.

¢ Adequate cool water supplies, will be available on site at all times and 2 gallons per person on the
crew will be available when temperatures exceed 85° F.

¢ Have shade shelters available when temperatures are less than 85° F or have a plan for employees to
cool in an alternate shaded place. Shade is to be in place and readily available when temperatures
exceed 85° F

¢ Pre shift meetings to remind employees to frequently drink small quantities of water, up to 4-cups
per hour when the work environment is hot and they are likely to be sweating more than usual.

¢ Pre shift meeting to remind employees to begin drinking water early and often on the days that are
expected to be over 95° F and when heat wave conditions exist.

¢ Monitor employees through visual, and verbal communication for signs of heat illness and monitor
rest areas as needed, monitor frequently during high heat, over 95° F and during heat wave
conditions.

¢ Make sure employees are acclimatized to the rising temperatures.
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Employees:

Attend heat illness prevention training

Follow instructions and directions of Supervisors

Monitor themselves and fellow employees or signs and symptoms of heat illness

Tell supervisors about any heat illnesses among other employees

Ask supervisors if there are any questions about heat illness or safety on the job

Drink only water, avoiding alcohol when the next days temperature is expected to be 95° F and
higher, and when on the job avoid drinking soda, and caffeinated drinks

Take short cool down rest periods as needed

¢ Eat smaller, more frequent meals during high heat 95° F. Eat fruits vegetables and salads, that
provide foods with higher water content.

L 2R R IR JER 2R 2

2

Water and Fluid Replacement

Employees shall have access to potable drinking water. Where water is not plumbed or otherwise
continuously supplied at the job or work site, it must be provided. Water will be provided in sufficient
quantity, at the beginning of the work shift, with an allowance of one quart per employee per hour for
drinking during the entire work shift. If necessary, refill or restocking of water bottles will occur to allow for
employees to drink the recommended one quart or more per hour. It will be the Foreman’s responsibility to

check the water supply and make sure that it remains adequate for the crew. Itis our

goal to keep drinking water at an ideal temperature of 50°F to 60°F. For remote >
outdoor work locations this will be accommodated by providing a cooler of chilled F—.—"
water and drinking cups, or bottled water or other thirst quenching liquids that the

employees can transport with them to the location. Where it exists, plumbed -

water will be considered to provide a sufficient supply of water. Employees will be L D
encouraged to drink water before they get thirsty and when weather forecast is for high heat and heat wave
conditions, employees will be encouraged to drink water, initiating hydration processes at the start of the
shift, before it gets hot.

Shade

“Shade” means blockage of direct sunlight. Canopies, umbrellas and other temporary structures or devices
may be used to provide shade. Sun blockage is considered adequate when objects under the shade do not
project a shadow. Shade is considered not adequate when heat in the area of shade defeats the purpose of
the shade, which is to allow the body to cool. For example, a car sitting in the sun does not provide
acceptable shade to a person inside it unless the car is running with the air conditioning.

Access to Shade

Employees will be provided access to shade when the temperature reaches 85° F and shade will be erected or
alternate shade areas will be identified when temperatures exceed 85° F. Employees suffering from heat
illness or believing a preventative recovery period is needed shall be provided access to an area with shade
that is either open to the air or provided with ventilation or cooling for a period of no less than five minutes.
Such access to shade shall be permitted at all times.
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Medical Services

The medical services program will be used to guide our response to heat illness. This includes:

*

*

Method to contact the emergency medical service (EMS) / Usually will require the Foreman or other
lead worker to call 911 and may include notification of the general contractor at the site.

Method to transport employee without an ambulance, usually a vehicle on the jobsite.

If the work area is hard to locate by an EMS responder, spotters will be assigned to critical positions
at the entrance to the job site and at critical points along the way to guide medical responders to the
injured or ill worker.

Location of hospital or doctor

Training: Employees, Supervisors and Lead Workers

All employees will receive training in heat illness prevention. New employees will be trained during
orientation. Supervisors and responsible leads will be trained separately, before their employees are
exposed to hot work conditions. Tailgate safety meetings will be used to cover heat illness related topics for
current employees and as part of our ongoing communication and training efforts discussed in our Injury
&llIness Prevention Programs.

Employee training topics

L K K IR IR IR IR IR R 4

Heat lliness Prevention Plan & Response Procedures

Extra measures during high heat conditions
Environmental and personal risk factors in heat illness
Importance of drinking water/ hydration

Acclimatization

Types of heat illnesses, signs and symptoms of their onset
Importance of shade

Importance of telling supervisors about heat illness cases
How to access emergency medical services or doctors

Supervisor, Foreman, Lead Worker Training

Managers, Supervisors, Foremen and responsible lead workers will receive the training provided to all
employees. In addition, this training will also emphasize the following.

Supervisor, Foreman, Lead Worker Training Topics:

L 2R R 2R 2

L IR 2

Responsibilities as responsible supervisors

This Heat Iliness Prevention Plan and Company Policies

Access to Shade

Procedures for shade, water, hydration, communication, training and emergency response during
high heat conditions and during heat wave conditions.

Emergency Response procedures

Our Medical Services Plan for each job site

All Employee Training Topics found in the above list.
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Heat-Related llinesses
The human body regulates high temperatures by blood flow and sweating

Blood circulated to the skin, raises the skin temperature and allows the body to give off the excess heat
through the skin.

Sweating occurs when heat loss due to increased blood circulation is not enough to cool the body.
Evaporation of the sweat cools the skin and eliminates heat from the body.

If the body is unable to release excess heat, it will store it. When this happens, the body’s core temperature
rises and the heart rate increases. If he body continues to store heat, the person may begin to have difficulty
concentrating, may become irritable and lose the desire to drink. The next stage is often fainting.

Body Cooling. One way to cool body core temperature is to cool the palms of the hands or the soles of the

feet with wet towels at room temperature (70 °F.) This essentially cools the blood in the employee’s palms
and or soles, and takes the cooled blood to the rest of the body. It is OK to wet the clothing with water as a
preventive measure.

Environmental Risk Factors for Heat lliness

Environmental risk factors are conditions that create the possibility for heat illness to occur, including air
temperature, relative humidity, radiant heat from the sun and other sources, conducting heat sources such
as the ground, air movement, workload, protective clothing and personal protective equipment worn by
employees.

Personal Risk Factors for Heat IllIness

Personal risk factors for heat illness may be enhanced by a number of conditions, including an individual’s
age, weight, general physical condition, and if they have experienced a previous heat illness. Skin trauma
such as sunburn and heat rash can also increase risk factors. Their degree of acclimatization, use of
prescription medications that affect the body’s water retention or other physiological responses to heat may
also enhance person’s risk factors.
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Heat lliness Prevention
Water

Drink lots of water, about 1 cup every 15 minutes, beginning at the start of the work shift, before the
ambient temperatures get too hot.

Clothing
Wear lightweight light colored clothing. Wear a hat (or hard hat if required on your job site.)
Acclimatization

Acclimatization means temporary adaptation of the body to work in the heat and occurs gradually as a
person is exposed to it. Acclimatization peaks in most people within four to fourteen days of regular work for
at least two hours per day in the heat.

Diet

A well-balance diet is important to maintain the good health needed to work under hot conditions. Large
meals should not be eaten during work breaks because they increase circulatory load and metabolic rate.
Salt intake, as part of a normal diet, is usually sufficient to meet the salt demands during work in hot
environments. Added salt may be desirable when repeated heat illness prevention exposures are first
experienced, that is, during acclimatization. If salt is restricted by a doctor’s order, the doctor should be
consulted.

Life Style

A healthy life style is important to lowering the risk of a heat related disorder. An employee should have
adequate sleep, a good diet, and exercise. A healthy life-style also means no abuse of alcohol of drugs.
Employee’s exposures to hot environments before heavy work demands may have increased risk of a heat
disorders.

Health Status

All employees should recognize that chronic illness such as heart, lung, kidney or liver disease indicate a
potential for lower heat tolerance, and therefore an increased risk of experiencing a heat-related disorder.
Employees suffering from a chronic disorder should inform their doctor about their work in hot environments
to seek medical advice about the potential effects of their disorder or the drugs used for treatment. If an
employee is experiencing the symptoms of any acute illness and still reports to work, that employee should
inform the immediate supervisor.
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Heat Related lliness

Common heat illnesses with symptoms and appropriate first aid measures are listed below.

lliness Cause Signs & Symptoms Treatment
Heat Rash Unrelieved Tiny raised red blisters on the | Allow skin to dry. Use mild drying
exposure to skin in affected areas. lotions. Skin should be kept clean to
humid heat with | Affected areas can be prevent infections.
skin continuously | extensive. Pricking sensation
wet with sweat during heat exposure. ltching
skin and reduced sweating.
Sunburn Long exposure to | Red, painful, skin in severe If the skin blisters, seek medical aid. Use

UV radiation in
sunlight

cases swelling, blistering and
peeling of skin, and
headaches.

sun block skin lotions with SPF 15 or
greater protection to prevent sunburn.
Use ointments for mild cases if blister
appear and do not break. If blister break,
apply dry sterile dressing. Serious cases
should be seen by a doctor.

Heat Fatigue

Non-acclimatized

Not ready for
work in the heat

Impaired performance of
motor skills, decision-making
and mental tasks.

Move worker out of the sun into a cooler
environment. Medical treatment for
serious cases

Heat Heavy sweating Painful cramps in arms, legs Move to a cool area; loosen clothing and
Cramps drains a person's | or stomach, which occur sip cool water or commercial fluid
body of salt, suddenly at work or later at replacement / Thirst Quencher beverage.
which cannot be | home. Skin is hot and moist. | Apply firm pressure on cramping
replaced just by ] muscles, or gentle massage to relive
. Cramps are serious because
drinking water. ) spasm.
they can be a warning of
other more dangerous heat-
induced illnesses.
If the cramps are severe or don't go
away, seek medical aid.
Fainting / Lack of Fainting while standing with Move worker out of the sun into a cooler
Heat acclimatization, little change in posture. environment. Lie on back in cooler area.
Syncope pooling of blood | Blurred vision Drink Water. Recovery should be prompt

in the legs and
skin from
prolonged static
posture and
exposure to heat

and complete. Flex leg muscles several
times before moving standing or sitting.
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Heat Inadequate water | Heavy sweating; cool moist Move worker out of the sun into a cooler
Exhaustion | and salt intake skin; body temperature over | environment. Lie down and loosen clothin
causes the body’s | 100.4 °F; weak pulse; normal | cool, wet cloths. Fan or move victim to air;
cooling systemto | or low blood pressure. conditioned room. Give sips of water, if na
start to break o occurs, discontinue use. If vomiting contin
e personis tired, weak, . . . .
down. seek immediate medial attention.
clumsy, upset or
confused;
e isvery thirsty; oris
panting or breathing
rapidly,
e Vision may be blurred.
Heat Stroke | Excessive High body temperature (over | HEAT STROKE IS A SEVERE MEDICAL

exposure to hot
environments. A
person's body has
used up all its
water and salt.
The body’s system
for temperature
regulation fails,
sweating stops
and body
temperature rises
to critical levels

105.8 °F) and any one of the
following:

the person is weak,
confused, upset or acting
strangely;

Has hot, dry, red skin; a
fast pulse; a headache or
dizziness.

Chills or difficulty
breathing

In later stages, a person
may pass out and have
convulsions.

EMERGENCY. GET THE WORKER TO A HOSPITAL
IMMEDIATELY. DELAYS CAN BE FATAL.

Move the worker to cooler environment.
Reduce body temperature with cool bath
or sponging. Use extreme caution.
Remove clothing, use fans and air
conditioners to cool the body. If
temperature rises again, repeat the
processes. Do not give fluids.
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Weather Conditions

Check weather conditions and consider adjusting the work schedule. It might be appropriate to change work
hours in order to minimize working during the mid-day heat. Heavy work should be scheduled for the cooler
hours of the day. Non-essential tasks should be postponed in the event of a heat wave.

Heat Index (HI) or (“Feels Like”) temperature

Heat Index is a measure of how hot it really feels in the degrees Fahrenheit when relative humidity is factored
with the actual air temperature. This chart has been adapted from the National Weather Service’s Heat
Index. This guide should be followed by employees not wearing protective clothing such as chemical suits.

[.Hear Index |Geuem:’ Effect of Heat Index on People in Higler Risk Groups
l 80 to 89° - Caution |Fangue possible with prolonged exposure and/or physical activity.

90 to 104° - Sunstroke, heat cramps and heat exhaustion possible with prolonged exposure and/or physical
Extreme Caution activity.

Relative Humidity (in percent)
5110 f15][20]25]/30(35)40] 4530 55][60f65]70]75]80]s5]90]095 100
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'OSHA 25

Protect Yourself

Heat Stress (;‘ﬂ

When the body is unable to cool itself

by sweating, several heat-induced illnesses such as
heat stress or heat exhaustion and the more severe
heat stroke can occur, and can result in death.

Factors Leading to Heat Stress
High temperature and humidity; direct sun or heat;
limited air movement; physical exertion; poor physical
condition; some medicines; and inadequate tolerance
for hot workplaces.

Symptoms of Heat Exhaustion
+ Headaches, dizziness, lightheadedness or fainting.
+ Weakness and moist skin.
+ Mood changes such as irritability or confusion.
+ Upset stomach or vomiting.

Symptoms of Heat Stroke
+ Dry, hot skin with no sweating.
« Mental confusion or losing consciousness.
+ Seizures or fits.

Preventing Heat Stress
+ Know signs/symptoms of heat-related illnesses;
monitor yourself and coworkers.

+ Block out direct sun or other heat sources.

+ Use cooling fans/air-conditioning; rest regularly.

+ Drink lots of water; about 1 cup every 15 minutes.
« Wear lightweight, light colored, loose-fitting clothes.
« Avoid alcohol, caffeinated drinks, or heavy meals.

What to Do for Heat-Related lliness
« Call 911 (or local emergency number) at once.

While waiting for help to arrive:

+ Move the worker to a cool, shaded area.
+ Loosen or remove heavy clothing.

+ Provide cool drinking water.

+ Fan and mist the person with water.

For more complete information:

Occupational
Safety and Health
Administration

U.S. Department of Labor
www.osha.gov (B00) 321-OSHA

OSHA 3154 HTR05

' OSHA Riidos

E trPer;tejase del E
S por calor (7
s

Cuando el cuerpo no puede bajar su

temperatura mediante el sudor, pueden ocurrir

varias enfermedades debido al calor, tales como estrés o
agotamiento por calor e insolacion o golpe de calor, las
cuales pueden resultar en la muerte.

Factores que llevan al estrés por calor

Alta temperatura y humedad, calor o sol directo, movimien-
to limitado de aire, estuerzo fisico, pobre condicion fisica,
algunas medicinas y tolerancia inadecuada para lugares de
trabajo calurosos.

Sintomas de agotamiento por calor

+ Dolores de cabeza, mareos, vertigo o desmayo.

+ Debilidad y piel hameda.

+ Cambios de humor como irritabilidad o confusion.
+ Nauseas o vomitos.

Sintomas de insolacion

« Piel seca y caliente sin sudor.

» Confusion mental o perdida de conocimiento.
= Convulsiones o ataques.

Evita el estrés por calor

+ Conozca las senales y los sintomas de las entermedades
relacionadas al calor; obsérvese a si mismo y a sus colegas.

« Bloquee el sol directo u otras fuentes de calor.

+ Utilice ventiladores (abanicos) o aire acondicionado; des-
canse con regularidad.

+ Beba mucha agua, como 1 taza cada 15 minutos.

« Vistase con ropa ligera, de colores claros y no ajustada.

+ Evite el alcohol, bebidas con catelna o comidas pesadas.

Qué hacer en caso de enfermedades relacionadas al

calor

« Llame al 911 (u otro numero local para emergencias)
inmediatamente.

Mientras espera por ayuda:

« Mueva a la persona a un lugar fresco y sombreado.
+ Sueltele o quitele la ropa pesada.

+ Ofrezcale agua fresca para beber.

+ Abanique y rocle con agua a la persona.

Para informaciéon mas completa:

Administracion de
OSHA iz
Ocupacional

Departamento del Trabajo de EE.UU.
www.osha.gov (800) 321-0SHA
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Heat Training Guide - Use this for a discussion with your crew.

http://www.cdc.gov/niosh/elcosh.html

Begin: You don’t have to work in the desert to suffer from too much heat on the job. Even in a moderate
climate, many operations on construction sites are hot and uncomfortable.

But discomfort isn’t the only problem. If you don’t take the proper precautions, heat can give you a rash, make
you feel faint and could cause you to pass out, or even kill you. Sometimes you reach your limit, and you just
have to know that it’s time to stop.

Do you have a personal story about heat illness that you can share with staff?

Discuss when and where heat could be a problem at a site you are or will soon be working.

What measures will be taken to prevent heat stress illness?

Is everyone aware of the symptoms, and that they are monitoring not only themselves, but also others on the
crew?

Is there a crew member who is not acclimated to working in the heat? Do you need to take special
precautions?

Does everyone have enough water and know where to get it?
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ASK THE CREW THESE QUESTIONS:

After each question, give the crew time to suggest possible answers. Use the information following each
question to add points that no one mentions.
1. What signs and symptoms might you notice if your body is too hot?

e First, you may notice that you are tired and less mentally alert. This increases the danger of
accidents.

e You may sweat. The body produces sweat so the evaporation will cool you off. Sweating isn’t as
effective if the air is very humid, because not as much sweat evaporates.

e Heatrash is possible. You get it when your sweat glands swell and get plugged up. Also known as
prickly heat includes tiny raised red blisters on affected areas and can be extensive. Heat rash can
lead to skin infection and can be so uncomfortable that sleep is disrupted. Heat rash can impede a
workers performance and use or effectiveness of safety judgment. Symptoms include pricking
sensations during heat exposure; itching skin and can reduced sweating.

e You can get sunburn if you're in direct sunlight too long without using a sunscreen product on your
skin. Sunburn can be painful and may even lead to skin cancer. Sun Burn generally results in redness
and pain, but in severe cases swelling of skin, blisters, fever and headaches.

e Heat Fatigue, can cause impaired performance of motor skills and your ability to finish certain mental
tasks such as those that required increased concentration, critical decision-making and attention to
detail.

e Fainting can occur when a worker is not acclimatized to a hot environment.

2. If you don’t pay attention to these early symptoms and get out of the heat, you can get heat related
illness. What does heat illness do to your body?

e The first symptom of heat illness is usually heat cramps. If you don’t replace the fluids and salts
(called electrolytes) that you lose by sweating, you may get muscle pain or muscle spasms. These
symptoms are most common in the arms,

e Heat exhaustion can follow. Your whole body (especially your circulatory system) is extremely
stressed. Some possible symptoms are:

— Pale, flushed face and neck — Shortness of breath

— Clammy skin — Headache, dizziness, or fainting
— Heavy sweating — Nausea and vomiting

— Fatigue — Rapid heartbeat and breathing

e Heat stroke is the most serious stage of heat Iliness. Your body temperature shoots up. 50% of
people with heat stroke die. Symptoms are:

— Dizziness and confusion — Rapid pulse

— Red, hot, dry skin — High body temperature (around 105° F)
— Nausea and vomiting — Convulsions

— Very little sweating — Fainting

e Anyone with heat stroke must be taken to a doctor or hospital immediately.
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3. What’s the best treatment for the different stages of heat IlIness?

e Heat cramps — Stop work, drink fluids, and rest in a cool area. Drinking electrolyte solutions may
also help.

¢ Heat exhaustion — Give first aid by moving the person to a cool place to rest. Remove as much
clothing as possible. Give the person water. Drinking electrolyte solutions may also help. Don’t allow
the person to get chilled, and treat for shock if necessary. Get medical help.

e Heat stroke — Call 911 to get an ambulance immediately. Immerse the person in cool water or ice.

4. Some people are more likely to get heat illness than others. Why?

e You have a higher risk of heat illness if:

You are not physically fit.

You are overweight.

You have a chronic illness like heart disease or diabetes.

You drink alcohol or take drugs (either illegal drugs or prescription drugs).

You are dehydrated—from diarrhea, a fever, or not drinking enough water.

You wear heavy or tight clothing.

You wear some kinds of personal protective equipment (PPE) on the job. Some PPE (like a
full body suit) is hot. Other PPE (like a respirator) increases the stress on your body in other
ways, making it harder for the body to fight the heat.

0 You are not used to working in heat. The more you work in heat, the more your body gets
used to it. This is called becoming acclimatized to heat.

O O 0O OO0 o0 oo

5. How long does it take to become acclimatized?

e It usually takes 4 to 7 days of regular exposure to heat. But everyone is different.

e You shouldn’t do strenuous work all day on a hot job until you’ve become acclimatized.

e When you are acclimatized, your body temperature and heart rate will be lower. You will sweat
more, but your sweat will be less salty so you won’t lose as much salt.

¢ You lose acclimatization in a few weeks if you stop working in the heat.

6. What precautions do we need to take on the site to prevent heat illness?

e In addition to providing this training, the company will: (Mention all that apply)

Assign strenuous work during cooler parts of the day.

Give new hires that are not acclimatized lighter work during their first week.
Rotate workers in strenuous, hot jobs so no one is exposed too long.

Shield or enclose sources of heat (like furnaces) to minimize radiant heat.
Provide water-cooled garments or ice-packet vests where necessary.

Keep first aid supplies and equipment available.

O O 0O o0 o o

e Workers should:

0 Drink a lot of cool water (or an electrolyte solution). You may need a quart an hour or more,
depending on conditions. Drink even if you don’t feel thirsty.
o0 Take frequent breaks in a shaded or air-conditioned area.
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Point out where drinking water and break areas are located on this site:
Remind employees to begin drinking water at the beginning of the day.

0 Wear appropriate clothing when you’re in the sun. The best clothing is a loose, lightweight cotton
shirt and pants in a light color. Wear a wide-brimmed hat in the sun. Wear a lightweight long-
sleeve shirt and long pants if it's over 95° F.

0 Use a sunscreen product to protect your skin from ultraviolet rays in sunlight. It should have a
sun protection factor (SPF) of at least 15. (Check the label.)

o Take frequent cool showers if possible.

o Stay physically fit.
o Limit your use of alcohol. Ask your doctor about prescription drugs you’re taking.

7. How can we be sure the heat is affecting no one on the site too much?
e Use the buddy system. Watch your coworker for signs of heat illness.

¢ Know what to do if you or your coworker shows any symptoms.
e Notify your supervisor and stop work if you notice any major symptoms.

Further discussion:

Do you have any other concerns about heat on the job? Do you see any problems on our job?

What about other jobs you’ve worked on? Have you had any experience with heat that might help us
work safer on this job?





January 21, 2016 QAPP for the Cargill RC Primary Data Collection Activities
Revision 0

APPENDIX B

TOWILL’S GPS SESSION LOG

1

This is a Privileged and Confidential document prepared at the direction of EPA counsel for internal illustration or
discussion purposes only. This is a draft document based on preliminary information and is subject to change.





PROJECT LOCATION: RECEIVER TYPE: FIELD BOOK:
I GPS OBSERVATION LOG SHEET ANTENNA TYPE: PAGE:
STATION INFORMATION
MONUMENT TYPE: LATITUDE: LONGITUDE:
EMBOSSED AGENCY:
EXACT STAMPING:
DESCRIPTION:
OTHER: [ AERIALTARGET  MONUMENT RELATIONSHIP TO SURFACE: [ FLUSH [ ABOVE [] BELOW OmDO®&Oin
PICTURE FILENAMES:
OBSERVATION INFORMATION
OBSERVER NAME: JOB FILE NAME: JULIAN DAY:
RECEIVER SIN: ANTENNA SN:
DESIGNATION: PID: SESSION NUMBER:
START TIME: END TIME: ANTENNA HEIGHT:
sft
m
(SFTX0.3048) CHECKS? []
PDOP: PDOP: MEASURED TO:
NUMBER OF SATELLITES: NUMBER OF SATELLITES: L] BASE OF ANTENNA  [] CTR OF BUMPER RING
] BOTTOMOF NOTCH [ OTHER:
FIXED HEIGHT TRIPOD/IROD? [1 YES [ NO
STATION INFORMATION
MONUMENT TYPE: LATITUDE: LONGITUDE:
EMBOSSED AGENCY:
EXACT STAMPING:
DESCRIPTION:
OTHER: [ AERIALTARGET ~ MONUMENT RELATIONSHIP TO SURFACE: [ FLUSH [ ABOVE [ BELOW OmDO®Oin
PICTURE FILENAMES:
OBSERVATION INFORMATION
OBSERVER NAME: JOB FILE NAME: JULIAN DAY:
RECEIVER SIN: ANTENNA SIN:
DESIGNATION: PID: SESSION NUMBER:
START TIME: END TIME: ANTENNA HEIGHT:
sft
m
(SFTX0.3048) CHECKS? []
PDOP: PDOP: MEASURED TO:
NUMBER OF SATELLITES: NUMBER OF SATELLITES: L] BASE OF ANTENNA L] CTR OF BUMPER RING
[] BOTTOM OF NOTCH [] OTHER:
FIXED HEIGHT TRIPOD/ROD? [ YES [ NO
CLIENT: CREW:
JOB No.: DATE:
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